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NEED HARDCOPY? 


* SUTPC PR-40 ALPHANUMERIC PRINTER * 


If you are one of the many computer 
users who wants hardcopy printouts, 
but can't afford any of the available 
machines, your troubles are over. Our 
PR-40 is a universal printer that gives 
you clear easy to read hardcopy like 
the sample on the right with almost 
any computer. Our printer operates 
from any eight bit parallel I/O port. 
The printer has it's own character 
generator and memory buffer. This 
means that the computers only job is 
to feed data when the printer is ready. 
No special program is needed in the 
computer to convert the data to a 
form that the printer can use as each 
character is printed. The PR-40 is easy 
to use, easy to interface and easy to 
afford. 


* 40 CHARACTERS / LINE 

* 5 X 7 DOT MATRIX IMPACT PRINT 

* USES STANDARD 3 7/8" CALCULATOR PAPER 

* 75 LINE / MINUTE PRINT RATE 

* AUTOMATIC RIBBON REVERSE 

:+: 64 CHARACTER ASCII CHARACTER SET 

* 40 CHARACTER LINE MEMORV 

* TTL, SWTPC 6800.. HITS COMPATIBLE 



PR-40 LINE PRINTER KIT 


.$250.00 PPd 



HOW ABOUT PICTURES? 



Games are more fun with pictures. Now you 
can add graphics displays to your game pro¬ 
grams and on any type computer. Our GT- 
6144 operates from any eight bit parallel I/O 
port. It has it's own self contained memory, 
so memory space for the display is not robbed 
from your computer. The 9Vz x 13 circuit 
board contains all you need to produce a 
graphic display like the one of the starship 
"Enterprise" shown on the left. Kit is less 
power supply, or chassis. 


GT-6144 GRAPHICS TERMINAL KIT . .$ 98.50 PPd 


I know a bargain when I see it. Send the following: 



mm 


55ifii 6800 


SVST6«v» 


□ 6800 Computer $395.00 □ PR-40 Printer $250.00 

Q GT-6144 Graphics Terminal $ 98.50 □ Just data (free) 


NAME 


ADDRESS 


CITY STATE ZIP 

Southwest Technical Products Corp. 

Box 32040, San Antonio, Texas 78284 
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Cover Story 

Depicted on our cover is a 
scene of calm, plenty and 
electronic tranquility. 

We reflect upon the 
progress and prosperity of our 
time in keeping with the 
season and realize that all our 
material well being is a 
product of not only ours, but 
someone else’s dreams, hard 
work and successes. 

The micro computer and its 
impact on today’s life style has 
been, for the most part, a very 
positive event not only bring¬ 
ing engineering dreams into 
reality but also bringing 
together the family through 
leisure time activities. 

We at INTERFACE AGE 
wish you a happy Thanksgiv¬ 
ing season. 
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Tis the season to be jolly, for around 
the corner comes that old lovable CPU 
himself with his eight high speed 
PROMS carrying good wishes for all 
and peripherals too. 

Helping to provide that last minute 
update to the shopping list is a wealth of 
new product entries. Based on the over¬ 
whelming success of the Hardware Di¬ 
rectory in July’s issue (over 65,000 in¬ 
quiries) we herein are providing an 
extensive addition for your conve¬ 
nience. 

Most of you are probably familiar with 
the RCA ASCII keyboard which has 
been on sale in the surplus market place 
over the past several months. Digging 
into the system with the proper modi¬ 
fications has posed a problem due to 
lack of good documentation. 

Larry McDavid, engineer and com¬ 
puter hobbyist has reflected on this sub¬ 
ject and provides an excellent insight in¬ 
to what must be done to make it work for 
you. 

Since documentation on 6502 and 
6800 based systems are becoming 
more prolific, we are pleased to include 
in this months issue "Building a Simple 
A to D” by Stephen Wozniak. This fea¬ 
ture is a quick little project to add hours 
of enjoyment to your personal comput¬ 
ing activities. 

Returning to the Superchip FD1771, 
Roger Edelson, Hardware Editor, con¬ 
tinues to explore the device in terms of 
the command structure and status 
information available from the chip. 

Protecting ones own software for long 
periods of time requires some special 


considerations. 

Bill Sevedge discusses the obvious 
and the not so obvious pitfalls of home 
storage and the preventative measures 
to be taken. 

Software, the most important ele¬ 
ment to all successful small business 
and personal computing activities is fur¬ 
ther extended in the Software Section 
edited by Bob Stevens. 

Gary Kay, resident software wizard at 
Southwest Technical Products offers a 
rotating bit memory diagnostic pro¬ 
gram design to check for and locate 
memory retaining problems in the 
SWTPC 6800 computer system mem¬ 
ory boards. 

Floating Point routines for the 6502 
by Roy Rankin and Steve Wozniak pro¬ 
vide valuable tools for the math based 
applications both in small business and 
personal computing fields. 

"Black Jack in Basic" by Ed Keith is a 
far more sophisticated program than 
ever presented before in any publi¬ 
cation to date. This version allows both 
splitting pairs and doubling down and 
also gives you the option of one to four 
decks. 

High speed double precision multi¬ 
plication and re-entrant 16 bit divide sub 
routines are offered by Motorola user li¬ 
brary to readers of INTERFACE AGE. 

It is our policy to dedicate the con¬ 
tents of this publication to our readers — 
it is through your voice that we present 
hopefully what you’ve been looking for. 

The Editor 
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Made for each other 


by the Digital Group.. .who else? 

There's a simple reason why a system from the Digital Group looks 
like it belongs together: It was designed that way. And the look is fantastic. 

Each component in our video-based microprocessor system has its 
own cover-up, designed to compliment every other component. The cabi¬ 
nets are a rugged anodized aluminum (computer beige with chocolate 
brown) with a unique styling that's ours alone. And, each new product will 
maintain the same unmistakable Digital Group image. 

Inside, things get even better. Digital Group systems are complete 
and fully featured — the pieces really belong together — so there's no need 
to purchase bits and pieces from different manufacturers. We have every¬ 
thing you need, but almost any other equipment can be easily supported, 
too, thanks to the universal nature of our systems. 

And, we offer interchangeable CPU's from different manufacturers, 
including 8080, 6800, 6500 by MOS Tech and the exciting new Z-80 from 
Zilog. They're all interchangeable at the CPU card level, so you can rest 
assured your system will always belong together — and it won't become 
instantly obsoleted by new design breakthroughs. 

The Digital Group also offers more options, peripherals, expansion 
capabilities and accessories. They include rapid computer-controlled cas¬ 
sette drives for mass storage, memory, I/O, monitors, prom boards, multi¬ 
ple power supplies, prototyping cards and others. Software packages 
include BASICs, Assemblers, games, ham radio applications, software 
training cassettes, system packages and more. All designed to keep Digital 
Group systems very together. 

Our products are made for each other, and they may be made just 
for you. To find out more, call or write today! 


to(o]yMI 



P.O. Box 6528 / Denver, Colorado 80206 / (303) 777-7133 


NOVEMBER 1976 


CIRCLE NO. 2 ON INQUIRY CARD 


INTERFACE AGE 3 








DRAFT OF PROPOSED ANSI 
FORTRAN STANDARD 
AVAILABLE FROM ACM 

The draft proposal of the American 
National Standard FORTRAN, 
published as the March, 1976 issue of 
ACM SIGPLAN Notices, is available at 
$5, prepaid, from the ACM Order 
Department, P.O. Box 12105, Church 
Street Station, New York, N.Y. 10249. 
This document should be part of every 
FORTRAN programmers’ technical 
library. 

The proposed standard, developed 
by the ANS Committee X3J3, consists of 
a full language and a subset language 
as a revision of X3.9-1966 FORTRAN. 
The Committee has recommended with¬ 
drawal of X3.10-1966 Basic FORTRAN. 

Based on comments received by the 
Committee, the proposed standard will 
be revised as necessary and submitted 
to the American National Standards 
Committee X3 for letter ballot and final 
approval. 

New Distributor: 

CYBERDUX 

Microcomputer Applications 
1210 Santa Fe Drive 
Encinitas, CA 92024 
Phone (714) 279-4189 
or 436-5594 

Cyberdux Microcomputer 
Applications is a new distributor for the 
SWTPC M6800 computer system, 
providing them in both kits and 
assembled units. They also provide 
customers with repair service at 
reasonable prices and often offer sub¬ 
stantial discounts on the items they sell. 
In addition, they provide hardware and 
software consulting support to commer¬ 
cial or educational users. 

NEW CLUBS 

Formation of the British Colum¬ 
bia Computer Society was 
announced on October 10. 

The first (organizational) meeting was 
held on September 8, 1976 and had an 
attendance of 19 people. The size of the 


group has since doubled and promises 
to continue growing rapidly. 

Meetings are at 8 p.m. every first 
Wednesday of the month in room 129 at 
the British Columbia Institute of Tech¬ 
nology. 

For more information contact: Karl 
Brackhaus, 203-1625 W. 13th Ave., 
Vancouver, B.C., Canada V6J269. 
Phone: (604) 738-9341. 

CALL FOR PAPERS 
AND PARTICIPATION 

THE FIRST WEST COAST 
COMPUTER FAIRE 

This is intended to be both a call for 
papers, suggestions, and participation, 
as well as an announcement of the 
forthcoming Computer Faire. 

The first major convention to be held 
on the West Coast, exclusively con¬ 
cerned with personal and home com¬ 
puters, will take place April 15-17, 1977. 
The First West Coast Computer Faire 
will be held in the largest convention 
facility in Northern California, taking 
over the entire Civic Auditorium in San 
Francisco’s Civic Center. It is expected 
to draw 7,000 to 10,000 people for the 
two and a half days of talks and ex¬ 
hibitions. The Conference portion of the 
Computer Faire is expected to offer 50- 
100 tutorials, informal presentations, 
formal papers, and discussion sessions. 
The Exposition portion of the Faire will 
place a variety of “homebrewed” per¬ 
sonal computer systems on display, as 
well as presenting a massive exhibition 
of low-cost and exotic computer 
systems, components, and peripherals 
available from commercial vendors. 
Over 200 such commercial exhibits are 
expected. 

Interested parties are encouraged to 
offer suggestions and volunteer to 
participate in the Computer Faire. 
Suggestions and volunteers concern¬ 
ing the following are particularly sought: 
Possible speakers, interesting topics, 
Conference Section Chairpeople, 
interesting homebrew exhibits (hard¬ 
ware or software), appropriate commer¬ 
cial exhibitors, possible special ac¬ 
tivities, etc. Suggestions and questions 


should be directed to either: Jim 
Warren, Faire Chairperson, Star Route 
Box 111, Woodside, CA 94062; (415) 
851-7075; 851-7664; 323-3111; or, 
Bob Reiling, Operations Coordinator, 
193 Thompson Square, Mountain View, 
CA 94043; (415) 967-6754 [W6JHJ]. 

Note: Jim is Editor of Dr. Dobb’s 
Journal of Computer Calisthenics & 
Orthodontia, Vice Chairman of the 
Association for Computing Machinery’s 
San Francisco Peninsula Chapter. Bob 
is Editor of the Homebrew Computer 
Club Newsletter, the publication of the 
second-largest organization of com¬ 
puter amateurs in the United States. 

A considerable variety of Conference 
Sections are being planned. These in¬ 
clude: 

• Personal Computers for Education, 
which will have associated with it, a 
University of California short-course 

• Computer Graphics on Home Com¬ 
puters 

• Computer-driven & Computer- 
assisted Music Systems 

• Personal Computers for the Physi¬ 
cally Handicapped 

• Computers & Amateur Radio 

• Hardware, Software & Systems for 
Home Word Processing 

• Speech Synthesis Using Home Com¬ 
puters 

• Computers & Systems for Very Small 
Businesses 

• M icroprogrammable Micro¬ 
processors for Hobbyists 

• Digital Cassette Tape Standards 

• Program & Data Input via Optical 
Scanning of Bar Coded Information 

• Peripherals Interface & Bus Stan¬ 
dards 

• Software Design, Modularization & 
Portability 

• Floppy Disc Systems for Home Com¬ 
puters 

• Computer Games — Alphanumeric & 
Graphic 

• Discussion Sections for Computer 
Club Officers, Convention 
Organizers, Club Newsletter Edi¬ 
tors, etc. 

Other Conference Sections will be 
added as topics are proposed and 
speakers are found. 

The Computer Faire has a broad 
range of sponsorship from local and 
regional computer education organi¬ 
zations. Co-sponsors currently are: 

• The two largest amateur computer 
organizations, the Homebrew Computer 
Club and the Southern California Com¬ 
puter Society 

• Both of the area Chapters of the 
Association for Computing Machinery, 
the San Francisco Peninsula Chapter, 
and the Golden Gate Chapter 

• California Mathematics Council 

• The Community Computer Center 
and the People’s Computer Company, 
both being California-chartered non¬ 
profit educational organizations 

BRANCH TO PAGE 10 
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Now we're on TV! 



Wave Mate introduces Jupiter IIC, 
a complete computer system 
incorporating a monitor quality 
TV interface. This system 
provides everything you need 
to create and run application 
programs. Jupiter IIC includes 
a CPU with 8K dynamic RAM 
and 3K ROM memory, video 
terminal interface and 
keyboard, and dual audio 
cassette tape interface. 

The TV interface features 
upper and lower case and 
Greek character sets, and dot graphics. The dual audio cassette interface 
provides start/stop operation and operates at 300, 600, or 1200 baud. 
And of course we still provide these high-quality features: burn-in 
tested IC’s, socketed IC’s, complete documentation, and more. 


ATTENTION: 

ORIGINAL EQUIPMENT 
MANUFACTURERS 

Jupiter IIC provides OEMs 
with the tools to get systems 
into the field faster and at 
lower cost. (1) Use Jupiter IIC 
as your development system. 
Perfect for development of 
software and special hardware. 
(2) Use Jupiter IIC for 
prototype systems. Only 
Wave Mate provides the tools — 
wire wrap modules, universal 
modules, complete 
documentation — to easily 
tailor system logic and add 
customized interfaces within 
the basic Jupiter IIC package. 


SOFTWARE 

All Jupiter IIC systems feature a sophisticated monitor/debugger package including a versatile 
interrupt system and I/O monitor call instructions. A programmable macro editor and expanded 
assembler are also provided. Proposed ANSI standard BASIC is included with Jupiter IIC. 

THE JUPITER IIC KIT: $2850 

The kit includes the CPU, software debugger and monitor module, 8K dynamic memory, module 
cage, power supply, front panel, video interface, cassette interface, and all the documentation 
required to assemble, run, and understand the system as well as modification instructions for a 
black and white TV set. 


THE JUPITER IIC ASSEMBLED SYSTEM: $3800 


All components of the Jupiter IIC kit plus two audio cassette units and a 12-inch black and 
white TV set. The complete system is shipped with all components assembled and tested. 


SPECIFICATIONS 

CPU 

MC 6800; eight-level interrupt, 
prioritized and maskable by 
level; single-cycle and block 
DMA 


DUAL AUDIO CASSETTE 
Complete paper tape replace¬ 
ment; start/stop motor con¬ 
trol; 300, 600, or 1200 baud 
(crystal controlled); error 
correction 


VIDEO TERMINAL 
INTERFACE 

64 x 32 lines; Upper and lower 
case, plus Greek alphabet; 
7x12 format, 128 dot 
(hor.) x 96 dot (vert.) graphics 


MEMORY 

8K dynamic RAM; 3K ROM; 
IK dual-port static RAM 

KEYBOARD 

Generates full 128-character 
ASCII set 




TflaJbL 


WAVE MATE 1015 West 190th Street, Gardena, California 90248 
Dept. 201 


Telephone (213) 329-8941 
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EVERY PROJECT IN 
THIS BOOK IS ANOTHER 
REASON TO OWN 
CSC’S QT SOCKETS AND 

BUS STRIPS. 


With QT solderless bread¬ 
boarding sockets and bus strips, 
you can build twice the projects in 
half the time. Because making 
connections or circuit changes is 
as fast as pushing in—or pulling 
out-component leads. No special 
clips or jumpers required, either. 

When you’re building circuits 
just for the fun of it, you can take 
them apart in minutes-not hours. 

So you save money by re-using parts, 
while eliminating heat damage to 
expensive components. Interlocking 
QT Sockets and Bus Strips are 
infinitely expandable, too: start small 
and "grow" breadboards as large as 
you wish. 

For as little as $3.00, you can get 
a lot more out of your time in electronics 
-so why not treat yourself to a QT 
Socket today? 




Length 


Hole - to-Hole —H 

Mill 



All QT units 
are 33" thick 



Length 

Hole - 
to-Hole 

Terminals 

Unit 
Price $ 

QT-59S 

6.5" 

6.2" 

118 

12.50 

QT-59B 

6.5" 

6.2" 

20 

2.50 

QT-47S 

5.3" 

5.0" 

94 

10.00 

QT-47B 

5.3" 

5.0" 

16 

2.25 

QT-35S 

4.1" 

3.8 

70 

8.50 

QT-35B 

4.1" 

3.8" 

12 

2.00 

QT-18S 

2.4" 

2.1" 

36 

4.75 

QT-12S 

1.8 

1.5" 

24 

3.75 

QT-8S 

1.4" 

1.1" 

16 

3.25 

QT-7S 

1.3" 

1.0" 

14 

3.00 



Variety - 10 models from 70 to 590 solderless 
tie-points feature snap/lock design to expand or 
contract your breadboard to fit every circuit 
and budget requirement. 
Versatility - Use with virtually all types of parts, 
including resistors, capacitors, transistors. 
DIP'S, TO-5 s, LED’s, transformers, relays, 
pots. etc. Most plug-in directly and instantly, 
in seconds. No special jumpers required-just 
lengths of #22-30 AWG solid hookup wire. 
Molded-in holes let you mount QT units 
securely on any flat surface with 4-40 flat 
head screws, or 6-32 self-tapping screws, 
from behind panel. 
1 Economy Sockets are priced as low as 
$3.00* Save more money by eliminating 
heat and mechanical damage to 
expensive parts, re-using components. 
Speed -For fast circuit layouts, QT 
Sockets have 5 interconnecting tie- 
points per terminal: Bus Strips feature 
2 separate rows of interconnecting 
terminals. Both connect and dis¬ 
connect easily, without damage to 
socket or parts. 
Visibility- All parts are instantly and 
easily visible and accessible, for 
quick signal tracing, circuit analysis 
and diagramming. 
Durability - Higher-temperature 
sockets with abrasion-resistant, 
glass-filled plastic, rated better 
than 100°C. Screw-down-and- 
interlocked design provides high 
mechanical strength. 
Reliability- Ruggedly designed 
to professional engineering 
standards, for heavy day-in, 
day-out use Non-corrosive 
prestressed nickel-silver contacts 
insure more secure mechanical 
and electrical connections. Vinyl 
backing prevents shorting when 
mounted on conductive surfaces. 


CONTINENTAL SPECIALTIES CORPORATION 



See your CSC dealer or call 44 Kendall street. Box 1942 

203-624-3103 (East Coast) or 415-421-8872 (West Coast) VAi _ # N f ? w H | ve n. ct oesos• * 203 - 624 - 3103 twx: 710 - 465-1227 

. . West Coast office: Box 7809, San Francisco. CA 94119 *415-421-8872 

major credit cards accepted. twx 910 - 372-7992 

‘Manufacturer s suggested list • Prices and specifications subject to change without notice 
£ 1976 Continental Specialties Corporation 
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You get more games, 
more fun, more computer uses 
with this new joystick 




AND THERE'S AN 
EASY WAY TO INPUT IT 
TO YOUR COMPUTER 

You'll get a lot more fun out of 
your computer with this new joy¬ 
stick. 

But note that it is not just an 
ordinary joystick— it is a console. It 
has a 2-axis joystick and contains a 
speaker and speaker amplifier . You 
can have sound with your games or, 
say, warning sounds in 
other applications. Or 
have your computer 
talk to you. 

A third feature you 
get is four pushbutton 
switches. These give 
you even more pos¬ 
sible uses such as se¬ 
lecting various colors 
on a color graphics 
terminal. 

EASY TO COUPLE 

To couple the new joystick to 
your computer, just use our D4-7A™ 
I/O board. It will couple not only 
one but two consoles to your Altair™ 


8800 or IMSAI 8080. And you'll still 
have several analog channels left 
over (and one 8-bit output port). 

The D + 7A plugs into the Stand¬ 
ard 100 (S-100) bus of your Altair or 
IMSAI computer. 

EASY TO DISPLAY 

Displaying the joystick outputs 
with the software below is also easy. 
Just use our TV DAZZLER™ board. 
It also plugs into the S-100 bus. 

NEW SOFTWARE 

Here's some new Cromemco soft¬ 
ware for the joystick (to display, use 
DAZZLER interface): 

CHASE! (2 persons, 2 joysticks): 
the cross chases the circle. The ver¬ 
tical bars move downward to add 
more fun to the chase. Score and 
remaining time kept automatically. 

TRACK (1 person, 1 joystick): 
move the dot to the center of the 
spiral without touching the spiral's 
arms. 

DAZZLE DOODLE (1 person, 1 
joystick): lets you draw pictures in 
4 colors on your color TV terminal 
using the joystick. 


STORE/MAIL 

Cromemco wishes you more fun, 
more use from your computer. Get 
this new joystick console and other 
Cromemco peripherals at your com¬ 
puter store or order from the factory. 


Joystick console kit 

(Model JS-1K) .$ 65 

Joystick console assembled 

(Model JS-1W) ..$ 95 

D + 7A I/O kit (Model D + 7A-K) . .$145 
D + 7A I/O assembled 

(Model D + 7A-W) .$245 

TV DAZZLER kit (Model CGI-K) .. .$215 
TV DAZZLER assembled 

(Model CCI-W).$350 

SOFTWARE 

(Punched paper tape 
with documentation) 

CHASE! .$15 

TRACK .$15 

DAZZLE DOODLE.$15 


PROMPT SHIPMENT 

Mastercharge and BankAmericard accepted with 
signed order. Please show complete card number 
and expiration date. 

Mail orders shipped prepaid if fully paid with 
order. Purchase orders accepted subject to credit 
approval. 

California users add 6% sales tax. 


Gives you 
sound, too 

Four 

pushbuttons 

nr 

m 

m 

a 



Cromemco 

Specialists in computers and peripherals 

2432 CHARLESTON RD., MOUNTAIN VIEW, CA 94043 • (415)964-7400 
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Letters 
to the 

Editor 

Dear Editor: 

I have just sent in my subscription to 
your magazine INTERFACE AGE a few 
days ago and I want to say I am very 
pleased with the one issue I read. 

I am a charter subscriber to BYTE, 
Personal Computing and KILOBYTE, 
and I feel that your magazine offers 
more in all-around software features, 
though not enough hardware features. 
The ads in INTERFACE are very 
noticeable and well laid out. 

One question: are back issues 
available? I’m very interested in 
catching up and completing my library. 

Thank you for your kind attention. I 
hope to be hearing from you soon. 

Art Surges 
Evergreen Park, III. 60642 


Dear Editor: 

Having just purchased my first copy 
of INTERFACE AGE I want to express 
my congratulations to you and your staff 
for an excellent job on the quality of 
material in the magazine. In response to 
your survey I have the following items: 

I’m a beginner to the field of com¬ 
puters but have been involved in 
electronics for some time. I enjoy any 
article which provides an easy, under¬ 
standable approach to logic circuitry. If 
possible, I’d like to see articles which 
provide a few experimental projects that 
hobbyists could put together on bread¬ 
boards. 

Another area for future article con¬ 
sideration might be practical mini- or 
microcomputer applications for hob¬ 
byists. I eventually would like to have a 
small system in my home but I’d like to 
see what other experimenters have 
been doing. 

Finally, could you publish any info 
about obtaining back-issues of INTER¬ 
FACE. My local magazine stand has just 
started carrying it and since it’s relatively 
new I’d like to get all of the previous 
issues. I’m sure other readers would be 


interested. 

Again, congratulations on a fine job 
you’re doing. 

Jay W. Bradbury 
San Francisco, CA 

We are sorry to inform you & our 
readers that the only back-issues 
available now are the APRIL, MAY, 
JULY, AUG and OCTOBER issues. You 
may receive them by sending $1.75 + 
50d for each copy postage & handling 
to Interface Age-BI, P.O. Box 1234, 
Cerritos, CA 90701 

Editor 


Dear Editor: 

On October 13, I received the 
September issue of INTERFACE AGE. I 
know that magazines sometimes arrive 
late, but this is ridiculous. The calendar 
and advertising is almost two months 
out of date by the time I get the 
magazine. It has been consistently late 
for the last 3 months. Do I blame you or 
the Post Office? Your magazine is great, 
but I want it on time. 

Bob Burgus 
West Des Moines, IA 50265 

We can understand the frustration you 
must feel but there are some very good 
reasons for this apparent problem. 

1. To serve our readers best we go to 
press between the 3 and 4 week 
preceding the date of issue. This means 
that Interface Age is far more current at 
press time than any other monthly 
publication. 

Interface Age is distributed the first 
week of the issue month. 

Most all publications have deadlines 
6-8 weeks prior to distribution, ours is 
20 days!! 

2. Due to the Postal delays in getting 
the publication to the East Coast, an 
average of 2-3 weeks are lost. Hark! 
help is on the way — we have opened a 
new mailing point on the East Coast and 
this should put an end to this delay start¬ 
ing in January. All East Coast INTER¬ 
FACE AGE magazines are going by Air 
Freight to the Post Office. 

3. Your letter was dated Oct. 25 — 
surprised? Thank you for your concern. 

Editor 


The Intecolor8001 
Christmas Kit 
Is Now Available 
Through The 
Following 
Authorized 
Distributors 



CALIFORNIA 

Byte Shop 

155 Blossom Hill Rd. 

San Jose, Ca. 95123 
(408)226-8383 

Computer Store 

1093 Mission St. 

San Francisco, Ca. 94103 
A1 Goodwin 
(415)431-0640 

The Computer Center 

8205 Ronson Rd. 

San Diego, Ca. 92111 
John Peny 
(714) 292-5302 

The Computer Mart 
of Los Angeles 

625 W. Katella No. 10 
Orange, Ca. 92667 
(714) 633-1222 

GEORGIA 

The Computer Systems Center 

3330 Piedmont Rd., NE 
Atlanta, Ga. 30305 
(404)231-1691 

ILLINOIS 

Itty Bitty Machine 

1316 Chicago Ave. 
Evanston, Ill. 60201 
(312) 328-6800 

INDIANA 

Home Computer Shop 

10447 Chris Dr. 
Indianapolis, Ind. 46229 
James B. Baughn 
(317)894-3319 

MASSACHUSETTS 

The Computer Store 

120 Cambridge St. 
Burlington, Mass. 01803 
(617)272-8770 

Or Contact Us Direct 
intelligent systems corp* 

5965 Peachtree Corners East 
Norcross, Georgia 30071 
Telephone (404)449-5961 
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The Intecoior 8001 
Christmas Kit. 

It’s an intelligent terminal for $1398* Or your personal 
computer for an additional $1295. 




BASIC, Additional 8K RAM Work 
Space, Insert/Delete, Background 
Color, Lower Case ASCII Char¬ 
acters, Roll, 48 Line X 80 
Charaeters/Line, 2X Character 
Height, and a Graphics Mode 
with 160X192 Elements. The 
applications are unlimited. 
Graphics and computations, 
check book balancing, education 
instruction and tutoring and a 
unique variety of computer games. 
You’ll have your own personal 
micro computer at your fingertips. 
For the most simple and complex 
tasks. 


THE $1295 
PERSONAL 
COMPUTER 
ADDITION 


THE CHOICE 
IS TOURS. 


For only $1395 you can now 
order the complete Intecoior 
80018-Color, Intelligent CRT 
Terminal Kit that’s colorful, 
and easy to operate. You 
can also invest another 
$1295 to convert the 
Intecoior 8001 Terminal 
into your very own per¬ 
sonal computer. Here’s 
what it’s all about. 


THE $1398 
CHRISTMAS KIT 


When we said complete we meant 
complete. The 8001 Christmas 
kit includes the 8080 CPU, an 
8-Color CRT Terminal, 4K RAM 
Refresh, Keyboard, Selectable 
Baud Rate up to 9600, RS 232 
I/O, and an Instruction Manual 
which explains every assembly 
step. All in a single package. 

It’s a complete stand-alone sys¬ 
tem which features our unique 
Intecoior 8001 NINE SECTOR 
CONVERGENCE SYSTEM for 
minimum set-up time and ex¬ 
ceptional stability. Three to five 
minutes is all it takes for out¬ 
standing color registration. 


WRITE OR 
CALL US TODAY 


We know you’re going to have 
some questions and we’ve got the 
answers. So contact your nearest 
Intecoior 8001 distributor or give 
us a call. We think we’ve come up 
with a great system 
with a price that 
can’t be beat. Make 
us prove it to you. 


intelligent Systems Corp. 

5965 Peachtree Comers East 


Here’s what you get to convert 
your Intecoior 8001 Terminal 
into your own personal computer. 


Norcross, Georgia 30071 
Telephone (404) 449-5961 

’Domestic USA Price 
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VECTORED FROM PAGE 4 

• I he Amateur Research Center, 
affiliated with the Foothill College Space 
Science Center 

• The Professional and Technical 
Consultants Association 

Resolutions of co-sponsorship are 
currently under consideration by still 
other local and state organizations. 

Even though the prospectus for com¬ 
mercial exhibitors has not yet been 
printed, a number of vendors have 
already committed to presenting their 
products at the Faire. These include: 

• Zilog 

• AMI (American Microsytems, Inc.) 

• Byte Magazine 

• Dr. Dobb’s Journal of Computer 
Calisthenics & Orthodontia 

• 73 Magazine 

• Northern California Electronic News 

• Minicomputer News 

• Personal Computing 

• MITS 

• Processor Technology 

• Cromemco 

• OSI (Ohio Scientific Instruments) 

• Technical Design Labs 

• Polymorphic Systems 

• Intel 

• National Semiconductor 

• MOS Technology 

• INTERFACE AGE 

• People’s Computer Company news¬ 
paper 

• Microcomputer Digest 

• ARRL (American Radio Relay 
League) 

• PerSci, Inc. 

• Shugart Associated 

• iCom 

• Percom 

• Microcomputer Associates 

• Byte, Inc. 

• Call Computer 

• Solid State Music 

• National Multiplex 

• Southwest Technical Products Corp. 

• Quay Corp. 

• Apple Computers 

• STM Systems 

• Project Support Engineering 

• AEC (Associated Electronics Co.) 

• DTC (Data Terminals & Comm.) 

• Monolithic Systems 

• Hueristics, Inc. 

• Computer Mart 

• Vector Graphics Inc. 

• North Star Computers 

• Computer Converser 

• Triple I—The Economy Company 

• Votrax 

• CompuMart, Inc. 

• Action Audio Electronics 

• Computer Store of San Francisco 

• Byte Shop of Palo Alto 

• Osborne & Associates 

• BlastMasters 

and so on. Additionally, a number of the 
larger companies are currently working 
on obtaining management approval for 
joining the exhibitors. Incidentally, these 


commercial exhibitors will be allowed to 
sell the products at the Faire and will, in 
many cases, be offering special 
reduced rates for those who attend the 
Faire. 

A large number of door prizes will be 
given away at the Faire. Additionally, 
prizes will be awarded for the most out¬ 
standing homebrewed computer ex¬ 
habits . . . just like the home cookin’ 
prizes of the old country fairs. 

CALENDAR 


Nov. 3 New England Computer 
Society meets 7 p.m. at Mitre Corp. 
near routes 3 and 62 in Bedford, MA. 

Nov. 3 SCCS Valley Chapter meeting 
at 7:15 p.m., Harvard School Audi¬ 
torium, 3700 Coldwater Canyon, 
Studio City, CA. 

Nov. 5 Amateur Computer Group of 
New Jersey. 8080/Z80 Users Group 
meets at 7 p.m, Union County Tech¬ 
nical Institute, Scotch Plains, N.J. 

Nov. 7 North Orange County Com¬ 
puter Club, meeting 1 p.m. at Cal 
State Fullerton, Administration Bldg., 
3rd Floor. For more information con¬ 
tact Patrick Powers (714) 544-0580 
or Loren Mahler (714) 998-5831. 

Nov. 8 IEEE—3rd International Joint 
Conference on Pattern Recognition 
(8th-11th) at Hotel del Coronado, 
Coronado, Calif. For complete 
information contact IEEE (301) 439- 
7007. 

Nov. 9 SCCS—Santa Monica Bay 
Chapter, Veterans Administration 
Hospital, Bldg. 114, Room 125 at 
7:15. 

Nov. 12 Homebrew Computer Club 
meets at 7 p.m., Stanford 
Accelerator Center Auditorium. 

Nov. 17 IEEE—Computer Networks— 
Trends and Applications meeting at 
National Bureau of Standards, 
Gaithersburg, MD. 

Nov. 19 Long Island Computer Asso¬ 
ciation (LICA), meets at New York In¬ 
stitute of Technology, Bldg. 500, 
Room 506 at 8 p.m. Topic: Mostek 
Z80. Newsletter: The Stack. For 
more information contact Morris 
Balamut, P.O. Box 864, Jamaica, 
N.Y. 11431. 

Nov. 19 Amateur Computer Group of 
New Jersey, meets at 7 p.m., Middle¬ 
sex County College in Edison, N.J. 

Nov. 21 The Cleveland Digital Group 
meets at 2 p.m., 8700 Harvard Ave., 
Cleveland, Ohio. 

Nov. 22 The Minnesota Computer So¬ 
ciety will hold their meeting at 
Hennepin County Library, South- 
dale Branch, 7001 York Avenue S, 
Edina, MN 55435. Contact 

BRANCH TO PAGE 96 


Byte into the Apple 
at Your Local 
Computer Store 

The Byte Shop of San Jose 
155 Blossom Hill Road 
San Jose, CA 95123 
(408) 226-8383/8384 

The Byte Shop of Palo Alto 
2227 El Camino Real 
Palo Alto, CA 94306 
(415) 327-8080 

The Byte Shop Computer Store 
509 Francisco Boulevard 
San Rafael, CA 94901 
(415) 457-9311 

The Byte Shop of Santa Clara 
3400 El Camino Real 
Santa Clara, CA 95051 
(408) 249-4221 

The Byte Shop of Diablo Valley 
2989 N. Main Street 
Walnut Creek, CA 94596 
(415) 933-6252 

The Itty Bitty Machine Company 
1316 Chicago Avenue 
Evanston, IL 60201 
(312) 328-6800 

The Data Domain 
111S. College Avenue 
Bloomington, IN 47401 
(812) 334-3607 

The Computer Room 
SE Corner Juniper & Sansom 
Philadelphia, PA 19107 
(215) 546-7212 

The Micro Store 
634 S. Central Expy. 

Richardson, TX 75080 
(214) 231-10% 

Lectro-Media/Phila. Heritage 
22 New Market, 2nd & Pine 
Philadelphia, PA 19147 
800-523-2906 (In PA: 215-925-4477) 

The Lillipute Computer Mart 
4446 Oakton 
Skokie, IL 60076 
(312) 234-5328 

The Data Bus 
354 Springfield Street 
Claremont, CA 91711 
(714) 626-8440 

The Computer Mart of New York 
314 Fifth Avenue 
New York, NY 10001 

(212) 279-1048 

The Computer Mart 
625 W. Katella #10 
Orange, CA 92667 
(714) 633-1222 

Sunshine Computer Company 
9 Palomino Lane 
Carson, CA 90745 

(213) 830-8965 

The Computer Store, Inc. 

120 Cambridge Street 
Burlington, MA 01803 
(617) 272-8770 

All the computer stores 
listed above have Apples 
on the shelf, ready to go. 

APPLE Computer Company 

770 Welch Road 
Palo Alto, CA 94304 
(415) 326-4248 
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Apple Introduces the First Low Cost Microcomputer System with a 
Video Terminal and 8K Bytes of RAM on a Single PC Card. 


The Apple Computer. A truly com¬ 
plete microcomputer system on a 
single PC board. Based on the MOS 
Technology 6502 microprocessor, the 
Apple also has a built-in video termi¬ 
nal and sockets for 8K bytes of on¬ 
board RAM memory. With the addi¬ 
tion of a keyboard and video monitor, 
you'll have an extremely powerful 
computer system that can be used for 
anything from developing programs 
to playing games or running BASIC. 

Combining the computer, video 
terminal and dynamic memory on a 
single board has resulted in a large 
reduction in chip count, which means 
more reliability and lowered cost. 
Since the Apple comes fully assem¬ 
bled, tested & burned-in and has a 
complete power supply on-board, ini¬ 
tial set-up is essentially "hassle free" 
and you can be running within min¬ 
utes. At $666.66 (including 4K 
bytes RAM!) it opens many new 
possibilities for users and systems 
manufacturers. 

You Don't Need 
an Expensive Teletype. 

Using the built-in video terminal 
and keyboard interface, you avoid all 
the expense, noise and maintenance 
associated with a teletype. And the 
Apple video terminal is six times 
faster than a teletype, which means 
more throughput and less waiting. 
The Apple connects directly to a 
video monitor (or home TV with an 
inexpensive RF modulator) and dis¬ 
plays 960 easy to read characters in 24 
rows of 40 characters per line with au¬ 
tomatic scrolling. The video display 
section contains its own IK bytes of 
memory, so all the RAM memory is 
available for user programs. And the 


Keyboard Interface lets you use al¬ 
most any ASCII-encoded keyboard. 

The Apple Computer makes it pos¬ 
sible for many people with limited 
budgets to step up to a video terminal 
as an I/O device for their computer. 

No More Switches, 

No More Lights. 

Compared to switches and LED's, 
a video terminal can display vast 
amounts of information simulta¬ 
neously. The Apple video terminal 
can display the contents of 192 mem¬ 
ory locations at once on the screen. 
And the firmware in PROMS enables 
you to enter, display and debug pro¬ 
grams (all in hex) from the keyboard, 
rendering a front panel unnecessary. 
The firmware also allows your pro¬ 
grams to print characters on the dis¬ 
play, and since you'll be looking at 
letters and numbers instead of just 
LED's, the door is open to all kinds 
of alphanumeric software (i.e.. 

Games and BASIC). 

8K Bytes RAM in 16 Chips! 

The Apple Computer uses the new 
16-pin 4K dynamic memory chips. 
They are faster and take % the space 
and power of even the low power 
2102's (the memory chip that every¬ 
one else uses). That means 8K bytes 
in sixteen chips. It also means no 
more 28 amp power supplies. 

The system is fully expandable to 
65K via an edge connector which car¬ 
ries both the address and data busses, 
power supplies and all timing signals. 
All dynamic memory refreshing for 
both on and off-board memory is 
done automatically. Also, the Apple 
Computer can be upgraded to use the 
16K chips when they become availa¬ 


ble. That's 32K bytes on-board RAM 
in 16 IC's—the equivalent of 256 
2102's! 

A Little Cassette Board 
That Works! 

Unlike many other cassette boards 
on the marketplace, ours works every 
time. It plugs directly into the upright 
connector on the main board and 
stands only 2" tall. And since it is 
very fast (1500 bits per second), you 
can read or write 4K bytes in about 
20 seconds. All timing is done in 
software, which results in crystal- 
controlled accuracy and uniformity 
from unit to unit. 

Unlike some other cassette inter¬ 
faces which require an expensive tape 
recorder, the Apple Cassette Inter¬ 
face works reliably with almost any 
audio-grade cassette recorder. 

Software: 

A tape of APPLE BASIC is includ¬ 
ed free with the Cassette Interface. 
Apple Basic features immediate error 
messages and fast execution, and lets 
you program in a higher level lan¬ 
guage immediately and without 
added cost. Also available now are a 
dis-assembler and many games, with 
many software packages, (including a 
macro assembler) in the works. And 
since our philosophy is to provide 
software for our machines free or at 
minimal cost, you won't be continu¬ 
ally paying for access to this growing 
software library. 

The Apple Computer is in stock at 
almost all major computer stores. (If 
your local computer store doesn't 
carry our products, encourage them 
or write us direct). Dealer inquiries 
invited. 

$ 666 . 66 * 

includes 4K bytes RAM 


Byte into an Apple 


COMPLETE 
VIDEO TERMINAL 
ELECTRONICS * 


LOW-PROFILE 
SOCKETS 
ON ALL IC'S 


FIRMWARE __ 
IN PROMS 



BREADBOARD 

AREA 


CRYSTAL 

CONTROLLED 

TIMING 


4 FULLY REGULATED 
POWER SUPPLIES 


EXPANSION 

CONNECTOR 


CASSETTE 
* BOARD 
CONNECTOR 


KEYBOARD 6502 

INTERFACE MICROPROCESSOR 


8K BYTES RAM 
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BUILD A SIMPLE 


A TO D 


by Stephen Wozniak 
Apple Computer Co. 

Now and then, we computer hobbyists find our¬ 
selves caught between the compulsion to do some¬ 
thing new with our system (“what do I do now?”) and 
the constraints of finite resources, both financial and 
psychological. Even motivation melts away when the 
next peripheral lies days or weeks of labor away. Just as 
a single play on a pinball game may last for hundreds of 
rebounds, occasionally a very simple project provides 
years of enjoyment and usefulness. Herein is des¬ 
cribed an extremely simple interface for reading ana¬ 
logue data, in the form of a pot position. Although devel¬ 
oped for the APPLE-1 computer, it is easily modified to 
work on other 6502- or 6800-based systems. 


HARDWARE 

The ‘dial’ (or paddle) circuit works as follows. Two 
addresses must be assigned to the circuit by the user 
(one for read, one for write). You should choose some 
convenient address not already assigned to RAM, 
ROM, or other I/O devices such as keyboards. The 
examples in this article assume that the addresses 
2XXX and 3XXX (where X means ‘any hex digit will 
work’) are used for writing and reading respectively. 
You need not provide full I/O ports, just the address 
decoding. 

The output assignment (2000 hex) is labelled PSTRB 
and is used to strobe (trigger) a 555 timer 1C con¬ 
figured as a 1-shot (monostable multivibrator). Upon 
decoding this address, a short (approximately 1 usee) 
low-going pulse is applied to pin 2 of the 555 which sets 
the output (pin 3) high. After a delay, which varies with 
the dial control pot setting, the output returns low and 
remains. The duration of this output is measured by a 
user subroutine, PREAD, which detects the 555 state by 
means of the I/O assignment PDATA (3000 hex). If you 
have an existing input port, you may use it for PDATA 
and neglect the 8T97 tri-state bus driver shown on the 
schematic. 
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Address Selects for 
Paddle Strobe (PSTRB) 



IT 


ADDITIONAL 
-► PADDLE CIRCUITS 

0 + 5V 


4 -► 


.01 


;n 


4 8 

555 


6 7 


.005 


10>isec to imsec 

—va -o + 5V 

IK 



02 



Address Selects for 
Paddle Sense (PSENSE) 


—- 

I00K 


PADDLE CONTROL POT 


SOFTWARE 

The following assembly language subroutine is used 
to ‘read’ the dial control pot position. The 3-instruction 
loop at PLOOP takes approximately 10 usee to exe¬ 
cute, assuming you are running at 1 MHz. The Y-REG is 
incremented each time through the loop, until the 555 
times out. Thus if the dial setting gives a 200 usee de¬ 


lay, the Y-REG will contain 20 upon exiting the loop. 
This result is stored in memory location 10 (hex) prior to 
returning from the subroutine. Other programs (such as 
BASIC) can then examine this memory location to ob¬ 
tain the value corresponding to the dial position. With 
the values shown on the schematic, the value ranges 
from 0 to approximately 60 (decimal!). 


PSTRB 

PDATA 


0000 

8D 

00 

20 

PREAD 

0003 

A0 

FF 



0005 

EA 




0006 

EA 




0007 

C8 



PLOOP 

0008 

2C 

00 

30 


000B 

30 

FA 



000D 

84 

10 



000F 

60 




0010 




PSAVE 
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EQU $2000 


EQU $3000 


ORGO 


STA PSTRB 

Strobe timer. 

LDY #$FF 

Initialize counter. 

NOP 


NOP 


INY 

Advance counter. 

BIT PDATA 

Timer done? 

BMI PLOOP 

No, loop. 

STY PSAVE 

Save count. 

RTS 

Return with count in PSAVE. 

BSS 1 
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TESTING ON AN APPLE-1 
SYSTEM 

1. A simple test configuration is used to test the 
timer. 


grams are not correct in memory; or (d) the PDATA 
address is assigned improperly (it should be 3000 hex). 
If addresses are improperly assigned, check that the 
PSTRB and PDATA lines are properly strapped to the 
“2” and “3” (2XXX and 3XXX hex) blocks in the APPLE- 
1 chip select area. 


Wired to "2” 
in the Apple-1 
Chip select 
area. 


1 /6 8T97 



To D7, 
(pin E on the 
Apple-1 Bus) 


Wired to “3" in the 
Apple-1 Chip select 
area. 


555, wired as 
shown in schematic. 


2. Store the PREAD subroutine in memory loca¬ 
tions 0 through 10 (hex). 

3. Store the following assembly language program in 
memory locations 11 to 20 (hex). If you have APPLE- 
BASIC then you may wish to proceed to the section on 
testing the dial circuit from BASIC, instead. 


0011 

20 

00 00 

PTEST JSR 

PREAD 

Read control pot. 

0014 

A5 

10 

LDA 

PSAV 

Get count. 

0016 

20 

DC FF 

JSR 

PRBYTE 

Print it in hex. 

0019 

A9 

A0 

LDA 

#$A0 

Ascii blank. 

001 B 

20 

EF FF 

JSR 

ECHO 

Print it. 

001 E 

4C 

11 00 

JMP 

PTEST 

Do it again. 


Note that addresses FFDC and FFEF were used for 
ECHO and PRBYTE subroutines, corresponding to 
entry points in the APPLE-1 hex monitor. If you are test¬ 
ing on a non-APPLE system, ECHO must output the A- 
REG as an ASCII character, and PRBYTE must output it 
as two hex digits. No other restrictions apply (i.e. the A- 
REG contents may be disturbed, along with the con¬ 
tents of the other registers, X and Y) 

4. Run PTEST by typing 11R from the hex monitor. 
The screen will continually output (in hex) dial posi¬ 
tions. Adjusting the dial should result in values between 
0 and 40 (hex). If 0 is printed for all settings, then it is 
likely that (a) your dial control pot is of the wrong value; 
(b) your circuit is wired wrong; or (c) the PSTRB ad¬ 
dress is assigned improperly (it should be 2000 hex). If 
the PREAD subroutine hangs up then it is likely that (a) 
your dial control pot is of the wrong value; (b) your cir¬ 
cuit is wired wrong; (c) the PREAD and PTEST pro- 


THINGS TO DO 

You may wish to substitute a control pot of a value 
other than 100K for a different range or resolution. For 
example, a 200K pot gives roughly twice the range (0 to 
120) and greater resolution. Be careful to shield any 
long wires to the control pot and not to touch the ter¬ 
minals on it with your fingers as this can cause the read¬ 
ing to ‘jitter’. 

A low-cost analogue dial can provide an often-over¬ 
looked advantage over keyboard or sense-switch entry. 
As an example, a BASIC program performs the trivial 
task of asking the user how many characters per line to 
use. The user has to type in “40” or whatever each time 
he runs the program. An alternative is to use a dial. If the 
program is written to scan the dial each time through a 
major loop, then the user can conveniently alter the 
parameter without halting the program. The conve¬ 
nience of dials is even greater when multiple para¬ 
meters must be played against one another (such as 
what combination of colors yields an attractive game). 
Applications for dials include positioning items on video 
displays, music or voice synthesizers, and setting 
timers. 

One caution — if the PREAD subroutine is inter¬ 
rupted while executing, inaccurate readings will result. 
Therefore it is recommended to disable the processor 
interrupt while reading the dial with PREAD. 

TESTING WITH APPLE-BASIC 

The following test procedure may be used if you have 
APPLE-BASIC. 

1. Load BASIC on your ACE (APPLE Cassette Inter¬ 
face) 

2. Run BASIC as normal by typing E000R from the 
hex monitor. 

3. Run the following BASIC program: 


10 CALL 0: PRINT PEEK (16); ” ”; 
20 GOTO 10 


Note that CALL 0 calls the PREAD subroutine at 
location 0 and PEEK (16) recovers the result (pot posi¬ 
tion) from memory location 16 (decimal). 

The screen should continuously print dial positions 
from 0 to approximately 60 (this time in decimal!). Error 
conditions may be diagnosed by referring to the sec¬ 
tion on assembly language testing. 
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Solder is for sissies. 

Are you still designing circuits the old fashioned way? Soldering 
and unsoldering? Burning up valuable IC’s? If so, it’s time you made 
a switch to solderless breadboarding. E&L Instruments offers a 
complete line of breadboarding products from sockets to the most 
complete systems for professional use. Here are five ways you can 
go solderless . . . 


SK-10 Socket 


Digi-Designer #DD-1K 



This precision solderless bread¬ 
boarding socket will pay for 
"■f itself in one afternoon. Inte¬ 
grated circuits and discrete com¬ 
ponents insert directly, without 
adapters. All interconnections are 
made with 20 to 26 gage solid 
conductor wire. $17.75. 


Breadbox III 



An economical approach to a 
large breadboarding area. 
Three SK-10 sockets, four 
5-way binding posts, two 
BNC connectors, six BP-22 
solderless breadboarding 
pins. $65.00. 


A must for every student, engineer or 
technician doing digital 
circuit design. Handles 
both 1C and discrete 
components without 
soldering. Connec¬ 
tions to the SK-10 
socket are made 
using any solid 22 gage 
insulated wire. The DD-1K includes a 
clock, power supply, logic lights, pulsers, logic 
level switches and much more. All circuitry is 
now in one circuit board. $70.00 in kit form. 





■ □ E&L INSTRUMENTS, INC. 

(“I 61 First Street, Derby, Conn. 06418 
]L__I (203) 735-8774 Telex No. 96 3536 


Op-Amp Designer #OA-2K 



Powerful design tool for linear work and 
CMOS digital circuitry. SK-10 
socket. Heavy current capac¬ 
ities on all three power 
supplies [+/- 15V & +5V 
DC]. Sensitive null 
detector and a full func¬ 
tion generator with exter¬ 
nal frequency adjustment. All 
interconnections are solderless. 

$95.00 in kit form. 


Op-Amp Designer #OA-3K 



SK-10 socket. Plus and 
minus variable supplies 
(1 to 15V). This 
adjustable feature 
makes the unit 
exceptionally flexible, 
allowing it to be more 
useful for odd voltage require¬ 
ments. The fixed 5 volt supply 
allows interfacing with TTL circuitry. 

$80.00 in kit form. 


Authorized Stocking Representatives 


Los Angeles, Calif. 
Edwards Associates 
(213) 377-0975 
San Francisco, Calif. 
I.F.M., Inc. 

(415) 961-2828 
Woodbridge, Conn. 
Electronic Marketing Co. 
(203) 397-1461 
Denver, Colorado 
Bill Newman & Co. 

(303) 744-2501 

Orlando, Florida 
Nine Associates, Inc. 
(305) 351-1841 
Chicago, Illinois 
Martec Associates 
(312) 956-8090 
Kansas City, Kansas 
Sir John, Inc. 

(913) 649-8952 


New York, N.Y. 
Shortess-Rawson & Assoc. 
(201) 467-8585 

Syracuse, N.Y. 

Naco Electronics Corp. 
(315) 699-2651 
Dayton, Ohio 
Rixan Associates 
(513) 222-0011 
Philadelphia, Pa. 
Shortess-Rawson & Assoc. 
(215) 723-8733 
Dallas, Texas 
Tesco, Inc. 

(214) 690-4004 

Fairfax, Virginia 
Nine Associates, Inc. 

(703) 273-1803 
Seattle, Washington 
Jon Jolly, Inc. 

(206) 938-4166 
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The first 

complete small 
computer. 


As you thumb through this maga¬ 
zine, you'll see a lot of ads for small 
computers. For $600 you can find a pretty 
good box with a power supply, four slot 
mother board, CPU module, and all the 
expected lights and switches. 

But you know what? It won't work. 
That's because in order to make the 
computer go you have to buy memory — 
normally both read-write (RAM) and read¬ 
only (PROM), interfaces to the outside 
world (parallel, serial, and cassette), 
keyboard, video display module, and 
software. 

Add this all up and it's going to cost 
you at least $1,400 for a complete system. 
Got the picture? 

Now listen to this. The remarkable 
new Sol-20 Terminal Computer will give 
you all of the above... plus more!.. .as 
standard equipment for just $995, in kit 
form. This is because the Sol-20 — like no 
other small computer—was designed 
from the ground up to be complete. 

Here's what the Sol-20 includes as 
standard equipment: 

• 8080 microprocessor. 

• Video display circuitry. 

• 1024 words of static, low-power RAM. 

• 512 words of preprogrammed PROM. 

• Custom 85-key solid-state keyboard. 

• Audio cassette tape interface. 

• Both parallel and serial interfaces and 
connectors. 

• Power supply. 

• A beautiful case with solid walnut sides. 

• Software that includes a preprogrammed 
PROM personality module and a cas¬ 
sette with BASIC-5 language plus two 
sophisticated computer video games. 

• Full expansion capability with all S-100 
bus (Altair/IMSAI/PTC bus) products. 


It's a handsome terminal or 
computer that will even look good in your 
living room or office. Small systems start 
at just $475. 



Full expansion capability 

The Sol-20 system can be tailored 
to your applications using the complete 
line of peripheral products from Processor 
Technology. These include the video mon¬ 
itor, audio cassette and digital tape sys¬ 
tems, dual floppy disc system, memories, 
and interfaces... plus all other peripherals 
compatible with the S-100 bus. 

The Sol-20 greatly simplifies the 
computer-buying process. It's a splendid 
package that will excite both present and 
prospective computer owners. 

Our brochure tells all. Write for 
it today. 

Processor Technology, Box N, 

6200 Hollis Street, Emeryville, CA 94608. 
(415) 652-8080. 


The 

Sol-20 expandable 

system. 
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HARDWARE REPORT 


SUPER CHIP 

FD 1771 


by Roger Edelson 


When we left superchip, the Western Digital FD1771, 
last month we had just finished describing the input and 
output signals. Also described were the various sub¬ 
system blocks which made up the FD1771’s architec¬ 
ture. In this month’s column we want to take up the 
command structure and the status information avail¬ 
able from the chip. 

Table I, near the end of the article, lists and sum¬ 
marizes the eleven commands which the FD1771 will 
accept and execute. Commands should only be loaded 
when the BUSY status bit (Status Bit 0) is off. The one 
exception is the Force Interrupt command. Whenever a 
command is being executed, the BUSY status bit is set. 
When a command is completed, or an error condition 
exists, an interrupt is generated and the BUSY status bit 
is reset. The Status Register indicates whether the com¬ 
pleted command encountered an error, or was fault 
free. For ease of discussion, commands are divided 
into four types as seen in Table 1. 

Type I Commands are basically head positioning 
commands and include the RESTORE, SEEK, STEP, 
STEP-IN, and STEP-OUT commands. Each of the 
Type 1 Commands contain a rate field (nro) which deter¬ 
mines the stepping motor rate as defined below: 


H 

0 

0 

1 

1 


rg Period (ms) Rate (sps) 


0 6 166 

0 6 166 

0 8 125 

1 10 100 


The Type 1 Commands contain a head load flag (h) 
which determines if the head is to be loaded at the 
beginning of the command or not. If h = 1, the head is 
loaded at the beginning of the command (HLD made 


active). If h =0, HLD is made inactive. Once the head is 
loaded (HLD active), the head will remain engaged until 
the FD1771 receives a command that specifically dis¬ 
engages the head. If the FD1771 does not receive any 
commands after two revolutions of the disk, the head 
will be disengaged (HLD made inactive). The Head 
Load Timing Input is only sampled after a 10 ms delay, 
when actual reading or writing on the disk is to occur. 
Note that a verification, described below, requires read¬ 
ing off the disk. 

The Type I Commands also contain a verification (V) 
flag which determines if a verification is to take place on 
the last track or not. If V = 0, no verification is per¬ 
formed. If V = 1, a verification is performed. 

During verification, the head is loaded (HLD active) 
and after an internal 10 ms delay, the HLT input is sam¬ 
pled. When HLT is active (logic true), the first 
encountered ID field is read off the disk. The track 
address of the ID field is then compared to the Track 
Register. If there is a match and a valid ID CRC, the 
verification is complete, and interrupt is generated and 
the BUSY status bit is reset. If there is not a match and a 
valid ID CRC, an interrupt is generated, the Seek Error 
status bit (Status bit 4) and the BUSY status bit is reset. 
If there is not a valid CRC, the CRC error status bit is set 
(Status bit 3), and the next encountered ID field is read 
off the disk for verification. If an ID field with a valid CRC 
cannot be found after two revolutions of the disk, the 
FD1771 gives up and interrupts. 

The STEP, STEP-IN and STEP-OUT commands 
contain an UPDATE flag (u). When U = 1, the track 
register is updated by one. When U = 0, the track regis¬ 
ter is not updated. 

RESTORE (SEEK TRACK0) i_— Upon receipt of 
this command the Track 00 (TROO) input is sampled. If 
TROO is active low indicating the Read-Write head is 
positioned over track 0, the Track Register is loaded 


18 INTERFACE AGE 


NOVEMBER 1976 








You’ll probably find iCOM Floppies at your favorite computer store. 
If not, let us know and we’ll 
send you full details plus 
the names of dealers 
in your area. 


With garage operators all over 
the place, you can easily get 
burned when you buy a Floppy 
Disk system for your personal 
computer. That’s why users 
everywhere are jumping on the 
iCOM bandwagon. 

You can choose iCOM with 
complete confidence. We’ve 
been building microcomputer 
floppies for more than two years. 
Thousands of systems are 
operating perfectly in the field. 
Our prices are low. Our delivery 
is fast. We’re part of Pertec, one 
of the largest manufacturers of 
computer peripherals, which 
means we'll be around to service 
your system if it ever needs it. 

Our Frugal Floppy is just $1,195 
including disk drive, controller 
and cables/connectors. You can 
also order an Altair, IMSAI or Polymorphic bus-compatible plug-in 
interface with iCOM’s famous FDOS-II software. There’s nothing 
else anywhere to compare with our disk-based macro-assembler 
and string-oriented text editor. With our Frugal Floppy, you can 
load and store programs hundreds of times faster than with paper 

tape, cassette or teletype. 


IlMk lT®oa IS®®’ 

©MfflpO&MPo “YOU COULD 

GET BURNED” 



miCROPERIPHERMS 


PCC 


a division of Pertec Computer Corporation 


6741 Variel Ave., Canoga Park, CA 91303 U.S.A. 
(213) 348-1391 TWX 910-494-2788 
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The Tarbell Cassette Interface 


• Plugs directly into your IMSAI or ALTAIR 

• Fastest transfer rate: 187 (standard) 
to 540 bytes/second 

• Extremely Reliable—Phase encoded 
(self-clocking) 

• 4 Extra Status Lines, 4 Extra Control Lines 

• 25-page manual included 

• Device Code Selectable by DIP-switch 

• Capable of Generating BYTE/LANCASTER 
tapes also. 

• No modification required on audio cassette 
recorder 

• Complete kit $120, Assembled $175, 
Manual $4 


TARBELL ELECTRONICS 


144 Miraleste Drive#106, Miraleste, Calif. 90732 
(213) 832-0182 

California residents please add 6% sales tax 
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with zeros and an interrupt is generated. If TROO is not 
active low, stepping pulses at a rate specified by the nro 
field are issued until the TROO input is active low. At 
this time the TR is loaded with zeros and an interrupt is 
generated. If the TROO input does not go active low 
after 255 stepping pulses, the FD1771 gives up and 
interrupts with the Seek error status bit set. Note that the 
RESTORE command is executed when MR goes from 
an active to an inactive state. 

SEEK — This command assumes that the Track 
Register contains the track number of the current posi¬ 
tion of the Read-Write head and the Data Register con¬ 
tains the desired track number. The FD1771 will update 
the Track register and issue stepping pulses in the 
appropriate direction until the contents of the Track 
register are equal to the contents of the data register. 

STEP — Upon receipt of this command, the FD1771 
issues one stepping pulse to the disk drive. The step¬ 
ping motor direction does not change. After a delay 
determined by the nro field, a verification takes place if 
the V flag is on. 


STEP-IN — Upon receipt of this command, the 
FD1771 issues one stepping pulse in the direction 
towards track 76. 

STEP-OUT — This is the reverse of STEP-IN. 

TYPE II COMMANDS 

The Type II Commands include the Read Sector(s) 
and Write Sector(s) commands. Prior to loading the 
Type II Commands into the COMMAND REGISTER, the 
computer must load the Sector Register with the de¬ 
sired sector number. Upon receipt of the Type II Com¬ 
mands, the head is loaded (HLD active) and the Busy 
status bit set. If the E flag = 1 (this is the normal case), 
HLD is made active and sampled after an internal 10 ms 
delay. If the E flag = 0, the head is assumed engaged 
and there is no internal 10 ms delay. 

When an ID field is located on the disk, the FD1771 
compares the Track Number of the ID field with the 
Track register. If there is not a match, the next 
encountered ID field is read and a comparison made. If 
there is a match, the Sector Number of the ID field is 
then compared with the Sector Register. If there is not a 
match, the next encountered ID field is read and a 
comparison made. If there is a match, the CRC field is 
read. If there is a CRC error, the CRC error status bit is 
set and the next ID field is read off the disk and compar¬ 
isons are made. If the CRC is correct, the data field is 
located and will be either written or read depending 
upon command. The FD1771 must find an ID field with 
a valid Track number, Sector number, and CRC within 
two revolutions of the disk; otherwise, the Record Not 
Found status bit is set (Status bit 4) and the command is 
terminated with an interrupt. 

Each of the Type II Commands contain a b flag which 
in conjunction with the sector length field of the ID field, 
determines the length (number of characters) of the 
Data Field. 

For IBM 3740 compatibility, the b flag should equal 

1. 


For b = 1 


Sector Length 
field (hex) 


Number of bytes 
in sector (decimal) 


00 

01 

02 

03 


128 

256 

512 

1024 


IBM 3340 
BYTES 


GAP 

ID 

AM 

TRACK 

Number 

ZEROS 

SECTOR 

Number 

SECTOR 

Length 

CRC 

1 

CRC 

2 

GAP 

DATA 

AM 

DATA FIELD 

CRC 

1 

CRC 

2 

(33) 

1 

1 

1 

ID FI 

1 

IELD 

1 

1 

1 

17 

1 

128 

DATA FI 

Q 

*■" _i 

LU 

2 


IDAM = ID Address Mark - DATA (FE), CLK (C7) 

Data AM = Data Address Mark - DATA (F8, F9, FA, or FB), CLK (C7) 
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RS-232C serial interface with expanded buffer, 16 
switch selectable baud rates from 50 to 19,200. 
Full reverse-channel capability ... $120.00 


at595. 




At last the hardcopy barrier has been broken! 
Without any compromise in performance or flexibility 
Axiom’s new EX-800 line printer offers fast, full-format 
hardcopy at a price compatible with today’s low-cost 
micros. 

• Upper and lower case 96 character ASCII printout • 
Selectable-polarity parallel interface for widest system 
compatibility • 96 character multi-line input buffer • 
Built-in self tester • Three character sizes selectable to 
give 20,40 or 80 column printout • Character size may 
be preset or software programmed to allow different 
sizes on the same line • Autoprint • Buzzer • High 
contrast printout is on electrosensitive paper — ~ 
standard 5" x 240' roll readily available at low cost. 


AXIOM CORPORATION 

425 E. Green St. Pasadena, Ca 91101 (213) 684-2246 

□ Send_EX-800 printer(s) with parallel interface at $595.00 

each (Add $12.00 shipping, handling per order). 

□ Send_EX-800 printer(s) with serial interface at $715.00 

each (Add $12.00 shipping, handling per order). 

□ Money Order for $-enclosed. 


□ Check for $_ 


-enclosed (Allow 3 weeks for clearance). 


□ Charge to my BankAmericard, Number- 

□ Charge to my Master Charge card, Number_ 

Interbank number (above name) for Master Charge only . 


SIGNATURE _ 
NAME- 


ADDRESS- 
CITY/STATE/ZIP _ 


(PLEASE PRINT) 


NOTE: California residents add 6% sales tax. 

BANKAMERICARD MASTERCHARGE 
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The new generation 
of Diskette Drives is here 
and under control. 



PerSci has it-a family of diskette drives 
“design-years” ahead of competitive drives 
available in complete low cost sub¬ 
systems for interface to 8080, 

6800 and other major micro¬ 
processors. 

The Highest 

Performance 

Diskette Drives: 

PerSci diskette drives, 
both single and dual 
head units, offer a com¬ 
bination of performance 
features unique in the 
marketplace while still 
maintaining compatibility 
in existing systems: 

□ Voice coil positioning 
for access speeds 
seven times faster 
than competitive drives 
(76 tracks in 100 ms) 

□ A low power all DC system 
reduces cost and assures high 
reliability 

□ Automatic electric loading simpli¬ 
fies operation and protects media 

□ Small size permits 5 single 
drives or 4 dual drives to be 
mounted vertically in a 19 in. rack 

The Most Powerful 

Diskette Drive Controller 

The PerSci Model 1070 Diskette 
Drive Controller puts the advanced 
performance of PerSci drives to 
work in microprocessor based 
systems. An IBM format com¬ 
patible, “intelligent” controller, 
the Model 1070 will handle 
from 1-4 drives with minimum 
demand on the host system. 


-now 


In fact, with addition of a power supply and 
keyboard to the PerSci subsystem, the user can 

perform many floppy disk 
routines without additional 
hardware or software. 
Controller features include: 
□ Interface to most micro¬ 
processors including 8080, 
6800 & Z80 

□ Internal disk operating 
software including IBM 

formatting 

□ RS232 interface option 
□ Rom options allowing 

copy data transfer between 
diskettes and data transfer 
between RS232 interface and 

diskette 

An Economical Diskette 
Drive Subsystem 

A complete subsystem including a 
single diskette drive (Model 70), the 
Model 1070 controller with interface and 
a controller-to-disk-drive cable is available 
in single units for $1,195. For double 
capacity, a dual diskette drive (Model 
270) subsystem is available for $1,495. 

OEM discounts available. 
Don’t settle for yesterday’s diskette 
drive. Get the new generation 
under control from PerSci, 
4087 Glencoe Avenue, 
Marina Del Rey, CA 90291 
(213) 822-7545. 


PerSci 


Peripherals a 
Generation Ahead. 
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When the b flag equals zero, the sector length field 
multiplied by 16 determines the number of bytes in the 
sector or data field as shown below: 

For b = 0 


Sector Length 

Number of bytes 

field (hex) 

in sector (decimal) 

01 

16 

02 

32 

03 

48 

04 

64 

0 

0 

0 

o 

0 

0 

0 

0 

FF 

4080 

00 

4096 

Each of the Type II Commands also contain an m flag 


which determines if multiple records (sectors) are to be 
read, or written, depending upon commands. If m = >0, a 
single sector is read, or written, and an interrupt is 
generated at the completion of the command. If m = 1, 
multiple records are read, or written, with the sector 
register internally updated so that an address verifi¬ 
cation can occur on the next record. The FD1771 will 
continue to read or write multiple records and update 
the sector register until the sector register exceeds the 
number of sectors on the track or until the Force Inter¬ 
rupt command is loaded into the command register 
which terminates the command and an interrupt is 
generated. 

READ COMMAND — Upon receipt of this com¬ 
mand, the head is loaded, the Busy status bit set, and 
when an ID field is encountered that has the correct 
track number, correct sector number, and correct CRC, 
the data field is than inputted to the computer. The Data 
Address Mark of the data field must be found within 28 
bytes of the correct ID field. If not, the record not found 
status bit is set and the operation terminated. When the 
first character or byte of the data field has been shifted 
through the DSR, it is transferred the DR and a DRQ is 
generated. When the next byte is accumulated in the 
DSR, it is transferred to the DR and another DRQ is 
generated provided that the computer has previously 
read the DR. If one or more characters are lost, the lost 
data status bit is set. This sequence continues until the 
data field has been inputted to the computer. If there is a 
CRC error in the data field, the CRC error status bit is 
set, and the command is terminated (even if it is a multi¬ 
ple record command). At the end of the operation, the 
type of Data Address Mark encountered in the data field 
is recorded in the Status Register (Bits 5 and 6) as 
shown below: 

Status Bit 5 Status Bit 6 Data AM (HEX) 

0 0 FB 

0 1 FA 

1 0 F9 

1 1 F8 



The Heathkit 
catalog 
features 
nearly 400 
fun-to-build 
money-saving 
electronic kits. 


A complete selection of invaluable 
equipment such as DVM’s, VTVM’s, 
oscilloscopes, digital and analog power 
supplies and frequency counters. Also, 
electronic TV games, hi-fi and more. 

Heath Co., Dept. 334-25, Benton Harbor, Ml 49022 


Schlumberger 


i 

i 


I Heath Company, Dept. 334-25 
I Benton Harbor, Michigan 49022 


Please send my FREE Heathkit catalog. I am not on your mailing list. 



Address- 


City_ 


-State. 
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1702A MANUAL EPROM PROGRAMMER 

Features hex keypad, two 
digit hex address and two 
digit hex data display. Con¬ 
trols include load, clear, go! 

(step), key/copy, data in/ 
data out, and counter up/ 
down. Profile card includes 
high voltage pulse regulator, 
timing, 8 bit address and 8 
bit data drivers/receivers. Two x 9" stacked cards with 
spacers. Allows programming in 20 minutes — copying in 
5 minutes. Requires +5, —9, and +80 volts. 

ASSEMBLED .$299.95 

KIT.$189.95 

NOW 

The best of two worlds ... use our 1702 EPROM programmer 
as a manual data/address entry programmer... or connect it 
to your processor. 

IMSAI/ALTAIR computer interface (requires 3 output ports, 

+ 1 input port) and software .$49.95 

Briefcase unit with power supplies and interface connectors 

(assembled and tested only) .$599.95 

ANNOUNCING 

Our NEW 16K Byte Pseudo-Static, IMSAI/ALTAIR compat¬ 
ible RAM. Single card slot. Uses less power than equivalent 
low power RAM. All memory chips socketed. Uses all prime, 
factory fresh ICs. High quality, two-sided, through-hole- 
plated circuit board. Crystal controlled, totally invisible 
refresh system requires NO software management. Just plug 
it in and use like STATIC memory. 


Complete kit.$349.95 

Assembled, tested, and burned in .$549.95 


ASSOCIATED ELECTRONICS 

12444 Lambert Circle • Garden Grove, CA 92641 
(714) 539-0735 
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Imagine a microcomputer 


Imagine a microcomputer with all the design saw y, ruggedness, and sophistication of the best minicomputers. 

Imagine a microcomputer supported by dozens of Interface, memory, and processor option boards. One that 
can be Interfaced to an Indefinite number of peripheral devices including dual floppy discs, CRT’s, line printers, 
cassette recorders, video displays, paper tape readers, teleprinters, plotters, and custom devices. 

Imagine a microcomputer supported by extensive software Including Extended BASIC, Disk BASIC, DOS and 
a complete library of business, developmental, and Industrial programs. 

Imagine a microcomputer that will do everything a mini will do, only at a fraction of the cost. 

You are Imagining the Altalr"’ 1 8800b. The Altalr 8800b Is here today, and It may very well be the 
mainframe of the 70’s. 

The Altalr 8800b is a second generation design of the most popular microcomputer In the field, the Altalr 8800. 
Built around the 8800A microprocessor, the Altalr 8800b Is an open ended machine that Is compatible with all 
Altalr 8800 hardware and software. It can be configured to match most any system need. 

MITS’ plug>ln compatible boards for the Altalr 8800b now Include: 4K static memory, 4K dynamic memory, 

16K static memory, multi-port serial interface, multi-port parallel Interface, audio cassette record Interface, 
vectored Interrupt, real time clock, PROM board, multiplexer, A/D convertor, extender card, disc controller, 
and line printer Interface. 

MITS’ peripherals for the Altalr 8800b Include the Altalr Floppy Disc, Altalr Line Printer, teletypewriters, and 
the soon-to-be-announced Altalr CRT terminal. 

Introductory prices for the Altalr 8800b are S840 for a kit with complete assembly Instructions, and $1100 for 
an assembled unit. Complete documentation, membership Into the Altalr Users Club, subscription to “Computer 
Notes’,' access to the Altalr Software Library, and a copy of Charles J. Slppl's Microcomputer Dictionary are 
Included. BankAmerlcard or Master Charge accepted for mall order sales. Include $8 for postage and handling. 

Shouldn’t you know more about the Altalr 8800b? Send for our free Altalr Information Package, or contact 
one of our many retail Altalr Computer Centers. 

mits 2450 ALAMO S E ALBUQUERQUE. NEW MEXICO 8710§ (5051243-7821 


F J nces. delivery and specifications subject to change 
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Redesigned front panel. Totally synchro¬ 
nous logic design. Same switch and LED 
arrangement as original Altair 8800. 
New back-lit Duralith (laminated plastic 
and mylar, bonded to aluminum) dress 
panel with multi-color graphics. New 
longer, flat toggle switches. Five new 
functions stored on front panel PROM 
including: DISPLAY ACCUMULATOR (dis¬ 
plays contents of accumulator), LOAD 
ACCUMULATOR (loads contents of the 
8 data switches (A7-AO) into accumulator) 
OUTPUT ACCUMULATOR (Outputs con¬ 
tents of accumulator to I/O device 


Full 18 slot motherboard. 

Rugged, commercial grade Optima 
cabinet. 


- New front panel interface board buffers 
all lines to and from 8800b bus. 

-Two, 34 conductor ribbon cable assem¬ 
blies. Connects front panel board to front 
panel interface board. Eliminates need 
for complicated front panel/bus wiring. 


New, heavy duty power supply +8 volts 
at 18 amps, -F18 volts at 2 amps, 18 volts 
at 2 amps. 110 volt or 220 volt operation 
(50/60 Hz). Primary tapped for either 
high or low line operation. 

-New CPU board with 8080A micro¬ 
processor and Intel 8224 clock generator 
and 8216 bus drivers. Clock pulse widths 
and phasing as well as frequency are 
crystal controlled. Compatible with all 
current Altair 8800 software and 


addressed by the upper 8 address 
switches), INPUT ACCUMULATOR (in¬ 
puts to the accumulator from the I/O 
device), and SLOW (causes program 
execution at a rate of about 5 cycles per 
second for program debugging). 


hardware. 


altair 8800 -b 


djfc DlDKB© 


NOTE: Altair Is a trademark of MITS, Inc. 


2450 Alamo SE/Albuquerquc\ NM 87106/505-243-7821 
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The Original 8K Low Power Static Memory Kit 
Still at the Low Price of $ 285. 






fetssstagl^fSiiW 


•ip % 

rontDi’/i i?M‘iaiMHrrftiiu 


• PLUG DIRECTLY INTO 8800 or 8800 BOARD COMPATIBLE SYSTEM • 
TURNS OFF YOUR WAIT LED (8080 RUNS AT FULL SPEED) • LESS THAN 
520 nS ACCESS AND CYCLE TIME • LOW POWER (LESS THAN 225 mA/1K 
at 5 VOLTS) • 100% NEW INDUSTRIAL COMPONENTS • EASY INTERFACE 
TO HOME BREW • 50/50 GOLD PLATED EDGE CONTACTS • EPOXY BOARD 
WITH PLATED THRU HOLES • 8K or 4K WITH EXPANSION • SOCKET 
PROGRAM 4K or 8K ADDRESS SLOT • DETAILED ASSEMBLY AND THEORY 

8K LOW POWER RAM KIT: 8KLST $285.00 
4K LOW POWER RAM KIT: 4KLST $159.00 
4K EXPANSION FOR 4KLST:4KXST $139.00 

PLUS SHIPPING 

CALL 209/9510516 or 


WRITE TO DA VE (K6LKL) at 


ON DISPLAY AT 
ALL BYTE SHOPS 

a 

MARTIN J O'BOYLE 8 ASSOC 
PITTSBURG. PA 


PLEASE RUSH ME THE FOLLOWING: 

□ 8K LOW POWER RAM KIT: 8KLST 

$285.00 

□ 4K LOW POWER RAM KIT: 4KLST 

$159.00 

□ 4K EXPANSION FOR 4KLST: 4KXST 

$139.00 

ENCLOSED IS MY 

□ PERSONAL CHECK 

□ MONEY ORDER 


OR 


BILL MY CREDIT CARD 
□ BankAmericard no. 


.Exp. Date_ 


□ Master Charge No. 


. Exp. Date_ 


Signature 
Name _ 


Address _ 

City/State/Zip 


Calif. Res. add 6% Sales Tax 


P.O. Box 9160 
Stockton, CA 95208 


DUTRONICS 
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WRITE COMMAND — Upon receipt of this com¬ 
mand, the head is loaded (HLD active) and the BUSY 
status bit is set. When an ID field is encountered that 
has the correct track number, correct sector number, 
and correct CRC, and DRQ is generated. The FD1771 
counts off 11 bytes from the CRC field and the Write 
Gate (WG) output is made active if the DRQ is serviced 
(i.e. the DR has been loaded by the computer). If DRQ 
has not been serviced, the command is terminated and 
the lost Data status bit is set. If the DRQ has been ser¬ 
viced, the WG is made active and six bytes of zeros are 
then written on the disk. At this time, the Data Address 
Mark is then written on the disk as determined by the aias 
field of the command as shown below: 

ai ao DATA MARK (HEX) CLOCK MARK (HEX) 


0 

0 

FB 

C7 

0 

1 

FA 

C7 

1 

0 

F9 

C7 

1 

1 

F8 

C7 


The FD1771 then writes the data field by generating 
DRQ’s to the computer. If the DRQ is not serviced in 
time, the lost Data Status Bit is set and a byte of zeros is 
written on the disk. The command is not terminated. 
After the last data byte has been written on the disk, the 
two-byte CRC is computed internally and written on the 
disk followed by one byte of ones. WG is then made in¬ 
active. 

TYPE III COMMANDS 

READ ADDRESS — Upon receipt of this com¬ 
mand, the head is loaded and the BUSY status bit is set. 
The next encountered ID field is then read in off the 
disk, and the six data bytes of the ID field are 
assembled and transferred to the DR, and a DRQ is 
generated for each byte. The six bytes of the ID field are 
shown below: 


TRACK 

ADDR 

ZEROS 

SECTOR 

ADDRESS 

SECTOR 

LENGTH 

CRC 

1 

CRC 

2 

1 

2 

3 

4 

5 

6 


Although the CRC characters are inputted to the 
computer, the FD1771 checks for validity and the CRC 
error status bit is set if there is a CRC error. The Sector 
Address of the ID field is written into the sector register. 
At the end of the operation an interrupt is generated and 
the Busy Status bit is reset. 

READ TRACK — Upon receipt of this command, 
the head is loaded and the BUSY status bit is set. Read¬ 
ing starts with the leading edge of the first encountered 
index mark and continues until the next index pulse. As 
each byte is assembled it is transferred to the Data 
Register and the Data Request is generated for each 
byte. No CRC checking is performed. Gaps are in¬ 
cluded in the input data stream. If bit 0 (S) of the com¬ 
mand is a 0, the accumulation of bytes is synchronized 
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SAVE UP TO 50% 
ON PARTS. 



Hobbyist or professional, there 
are probably a lot of circuits you 
build just for the fun of it. And a lot 
you d like to build, but never get 
around to. 

One reason is the cost of parts. 
Parts you buy for one project, but 
can't re-use... because you haven t 
time to take them carefully apart. 

Or because of heat and mechanical 
damage that occur when you do. 

Now. there's an easier way that 
can save you big money on parts 
and hours on every protect, as well: 
Proto-Board " Solderless 
Breadboards. 

Now. assembling, testing and 
modifying circuits is as easy as 
pushing in-or pulling out-a lead. 
iC s, LED s, transistors, resistors, 
capacitors... virtually every kind of 
component... connect and inter¬ 
connect instantly via long-life, nickel- 
silver contacts. No special patch 


cords or jumpers needed - just 
lengths of ordinary #22-30 AWG 
solid hookup wire. 

Circuits go together as quickly as 
you can think them up. And parts 
are re-usable, so as your junk box'' 
builds, you build more and more 
projects for less and less money. 

Before you invest in your next 
project, invest in a CSC breadboard. 
See your dealer or order by phone: 
203-624-3103 (East Coast) or 415- 
421-8872 (West Coast)-major 
charge cards accepted. You've got 
nothing to lose.. and a lot to gain. 

CONTINENTAL SPECIALTIES CORPORATION 


c 1976 Continental Specialties Corporation 


•Manufacturer s suggested list 

Prices and specifications subject to change without notice 


44 Kendall Street 
Box 1942 New Haven CT 06509 
203-624-3103 TWX 710-465-1227 
West Coast office Box 7809. San Francisco CA 
94119 •415-421-8872 TWX 910-372-7992 


MODEL 

NO. OF 
TIE-POINTS 

14-PIN DIP 
CAPACITY 

SUGG 
LIST * 

OTHER 

FEATURES 

PB-6 

630 

6 

SI 5.95 

Kit -10 minute 
assembly 

PB-100 

760 

10 

19.95 

Kit-with larger 
capacity 

PB 101 

940 

10 

29.95 

8 distribution 
buses, higher 
capacity 

PB-102 

1240 

12 

3995 

Large capacity, 
moderate price 

PB 103 

2250 

24 

59 95 

Even larger 
capacity: only 

2.7C per tie-point 

PB-104 

3060 

32 

79.95 

Largest capacity 
lowest price 
per tie-point 

PB 203 

2250 

24 

7500 

Built-in 1%-regu- 
lated 5V. 1A low- 
ripple power 
supply 

PB-203A 

2250 

24 

12000 

As above plus 
separate Vamp 
+ 15V and -15V 
internally adjust¬ 
able regulated 
outputs 





to each Address Mark encountered. Upon completion 
of the command, the interrupt is activated. 

WRITE TRACK — Upon receipt of this command, 
the head is loaded and the BUSY status bit is set. 
Writing starts with the leading edge of the first 
encountered index pulse and continues until the next 
index pulse at which time the interrupt is activated. The 
Data Request is activated immediately upon receiving 
the command and writing will not start until after the first 
byte has been loaded into the Data Register. If the DR 
has not been loaded by the second index pulse the 
operation is terminated making the device Not Busy, the 
lost Data Status Bit is set, and the interrupt is activated. 
If a byte is not present in the DR when needed, a byte of 
zeros is substituted. Address Marks and CRC char¬ 
acters are written on the disk by detecting certain data 
byte patterns in the outgoing data stream as shown in 
the table below. The CRC generator is initialized when 
any data byte from F8 to FE is about to be transferred 
from the DR to the DSR. 


COMMAND SUMMARY 


TYPE 

COMMAND 

7 

6 

5 

BITS 

4 3 

2 

1 0 

1 

Restore 

0 

0 

0 

0 

h 

V 

n ro 

1 

Seek 

0 

0 

0 

1 

h 

V 

n ro 

1 

Step 

0 

0 

1 

u 

h 

V 

r 1 ro 

1 

Step In 

0 

1 

0 

u 

h 

V 

n ro 

1 

Step Out 

0 

1 

1 

u 

h 

V 

n ro 

II 

Read Command 

1 

0 

0 

m 

b 

E 

0 0 

II 

Write Command 

1 

0 

1 

m 

b 

E 

ai ao 

III 

Read Address 

1 

1 

0 

0 

0 

1 

0 0 

III 

Read Track 

1 

1 

1 

0 

0 

1 

0 s 

III 

Write Track 

1 

1 

1 

1 

0 

1 

0 0 

IV 

Force Interrupt 

1 

1 

0 

1 

>3 

12 M lO 


CONTROL BYTES FOR INITIALIZATION 


DATA Corresponding 

PATTERN (HEX) INTERPRETATION CLOCK MARK (HEX) Generated 


F7 

F8 

F9 

FA 

FB 

FC 

FD 

FE 


Write 2 CRC characters 
Data Address Mark 
Data Address Mark 
Data Address Mark 
Data Address Mark 
Index Address Mark 
Spare 

ID Address Mark 


FF^j Do not put 

C7 / clock marks in 

C7 data register. 

C7 V They are generated 

C7 f automatically 



The Write Track command will not execute if DINT 
input is grounded. Instead the Write Protect Status bit is 
set and the interrupt is activated. Note: One F7 pattern 
in Data Reg. will generate 2 crc characters. 

TYPE IV COMMAND 

FORCE INTERRUPT — This command can be 
loaded into the command register at any time. If there is 
a current command under execution (Busy Status Bit 
set), the command will be terminated and an interrupt 
will be generated when the condition specified in the 1o 
through h field is detected. More than one condition 
may be specified. The interrupt conditions are shown 
below: 


10 = Not Ready-To-Ready Transition 

11 = Ready-To-Ready Transition 

12 = Every Index Pulse 

13= Interrupt occurs within 1 to 10 ms and every 10 ms 
thereafter. 


Commands and types as well as the command flags 
are summarized in the following four Tables. 


COMMAND FLAG SUMMARY 

TYPE 1 _ 

h = Head Load flag (Bit 3) 

h=1, Load head at beginning 
h=0, Do not load head at beginning 

v = Verify flag (Bit 2) 

v=1, Verify on last track 
v=0, No verify 

r 1 r o = Stepping motor rate (Bits 1 -0) 

r-j rg=00, 6ms between steps 

r 1 r Q = 01' 6ms between steps 

r-j rg= 1 0 , 8ms between steps 
r 1 r 0 = 11» 10ms between steps 

u = Update flag (Bit 4) 

u=1, Update Track register 
u=0, No update 


TYPE II 


m = Multiple Record flag (Bit 4) 

m=0. Single Record 
m=1, Multiple Records 

b = Block Length flag (Bit 3) 

b= 1, IBM format (128 to 1024 bytes) 
b=0, Non-IBM format (16 to 4096 bytes) 

a-| ag = Data Address Mark (Bits 1-0) 

a-| ag=00, FB (Data Mark) 
a-| ag=01, FA (Data Mark) 
a-j ag=10, F9 (Data Mark) 
a 1 a g= 11 # F8 (Data Mark) 
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TYPE III 


s = Synchronize flag (Bit 0) 

s=0, Synchronize to AM 

s=1, Do Not Synchronize to AM 

TYPE IV 

li = Interrupt Condition flags (Bits 3-0) 

1q=1, Not Ready to Ready Transition 
1-1=1, Ready to Not Ready Transition 
12 = 1, Index Pulse 
1 3 = 1, Every 10 ms 

E = Enable HLD and 10 msec Delay 

E=1, Enable HLD, HLT and 10 msec Delay 
E=0, Head is assumed Engaged and there is no 10 msec 
Delay 

Upon receipt of any command, except the Force 
Interrupt Command, the BUSY Status bit is set and the 
rest of the status bits are updated or cleared for the new 
command. If the Force Interrupt Command is received 
when there is a current command under execution, the 
BUSY status bit is reset, and the rest of the status bits 
are not updated nor cleared. If the Force Interrupt Com¬ 
mand is received when there is not a current command 
under execution, the Busy status bit is reset and the rest 
of the status bits are updated or cleared. In this case, 
Status reflects the Type 1 commands. 

The format of the Status Register is shown below: 


1 

6 

5 

4 

3 

2 

1 

0 

S7 

S6 

S5 

S4 

S3 

S2 

SI 

so 


ADMIT IT! 

YOU CAN 


USE 


OUR BOARDS 


CL2400 

Real Time Clock 

• Self-contained 
hardware clock 

• Programmable 
interrupts 

• Uses: 

24 Hour Clock 
Software Timer 
Event Timer 

KIT - $98 

ASSEMBLED - $135 


PC3200 

Power Control System 

• Controls AC power 
outlets with remote 
power control units 

• 1 to 32 independently 
addressable control 
channels 

• Optically isolated, 
current limited, low 
voltage control lines 

• No AC power on logic 
board 

Write for details and 

prices 

compatible, and accessible 


Both are ALTAIR and IMSAI 
through most BASIC’s. 


"Real World Electronics’’ 


P.0. Box 516 
La Canada, Ca. 91011 
(213) 790-7957 


CIRCLE NO. 20 ON INQUIRY CARD 


bits 

Next month we will interconnect the FD 1771 with a 
typical p computer and Disk. 


Status varies according to the type of command executed. 


The following Table summarizes the Status Register. 


STATUS REGISTER SUMMARY 

BIT 

ALL TYPE 1 
COMMANDS 

READ 

ADDRESS 

READ 

READ 

TRACK 

WRITE 

WRITE 

TRACK 

S7 

NOT READY 

NOT READY 

NOT READY 

NOT READY 

NOT READY 

NOT READY 

S6 

WRITE PROTECT 

0 

RECORD TYPE 
(a) 

0 

WRITE 

PROTECT 

WRITE 

PROTECT 

S5 

HEAD ENGAGED 

0 

RECORD TYPE 
(a n ) 

0 

WRITE FAULT 

WRITE FAULT 

S4 

SEEK ERROR 

ID NOT 
FOUND 

RECORD NOT 

FOUND 

0 

RECORD NOT 
FOUND 

0 

S3 

CRCERROR 

CRC ERROR 

CRC ERROR 

NOT VALID 

CRC ERROR 

NOT VALID 

S2 

TRACK 0 

LOST DATA 

LOST DATA 

LOST DATA 

LOST DATA 

LOST DATA 

SI 

INDEX 

0 

0 

0 

0 

0 

SO 

BUSY 

BUSY 

BUSY 

BUSY 

BUSY 

BUSY 
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DIGITAL 


DATA RECORDERS 


USING 3M DATA CARTRIDGES 




MODEL 3M3 
199^5 


BRAND NEW DESIGN 

Featuring the radically new 
"UNIBOARD" method of 
construction of data 
cartridge drives. The 
major computer manufacturers 
are changing from cassettes to cartridges at a 
rapid pace because of freedom from binding and greater data 
reliability. Now, these professional type units are priced within 
the range of all data users. Being made primarily as OEM data 
storage units for the world's major manufacturers, these units, 
together with controller board and software ROM, are being 
made available to the individual user as well. 

*Appearance and specifications may be changed slightly following 
acceptance tests now being conducted by OEM users. 


MODEL 3M1 
16995 


MODEL 3M3 — Uses the 3M Data Cartridge, Model DC300. This cart¬ 
ridge contains 300 feet of .250 tape in a sealed container. Records and 
plays at 9600 baud NRZ, 4800 baud PE. Nominal speed 8" per second. 
Max. recommended flux density 1200 fcpi. Using four tracks, you can 
store nearly 2 megabytes of data on a cartridge. Cartridge measures 4" 
by 6". Turns counter indicates tape position Inter-record gap light gives 
more accurate position 2SIO(R) is not required for use, but is highly 
recommended for 8080 and Z80 systems. 


COMMON SPECIFICATIONS: FULL SOFTWARE CONTROL of record, 
play, fast forward and rewind. LED indicates inter-record gaps. EOT and 
BOT are sensed and automatically shut down recorder. Can also be 
manually operated using the switches on top which parallel the software 
control signals when not under software control. Signal feedback makes 
it possible to software search for inter-record gaps at high speed. 117 V — 
60 Hz— 5 watts. 


TWO I/O PORT CONTROLLER WITH ROM-Controls your terminal 
and one or two cassettes or cartridge units. On board ROM (For 8080 and 
Z80) has terminal and cassette software for turn on and go operation. 
NO MORE BOOTSTRAPPING. Plug in compatible with Altair and IMSAI. 
Loads and Dumps memory in Hex from the keyboard, formats tape 
files, punches tape, functions as a word processor and searches for 
files and four letter strings within files. Keyboard controls the cartridge 
units above on rewind and fast forward. Special keyboard codes en¬ 
able you to dump and read Phase Encoded tapes as well as NRZ tapes. 
(Including K.C. Std.) Call routines give access to these from your 
software. 

MODEL 2SIO(R) With 1 ROM for NRZ Cassettes $169.95 
(Assembled & Tested) (Half of above Program) 

With 2 ROM's for Data Cartridges and P.E. 
cassettes. 

$189.95 (Full Program) 

Kits available for $30 off above prices. 

OVERSEAS: EXPORT VERSION - 220 V-50 Hz. Write Factory or- 
Datameg, 8011 Putzbrunn, Munchen, Germany; Nippon Automation 
5-16-7 Shiba, Minato-Ku, Tokyo; EBASA, Enrique Barges, 17 Barcelona, 
Spain; Hobby Data, SpireaVagen 5, Malmo, Sweden; G. Ashbee, 172 
I field Road, London SW10-9AG. 


MODEL 3M1 —Uses the 3M Data Cartridge type DC100A. This cart¬ 
ridge contains 150 feet of .150 tape and is the same cartridge used by 
H P. and others. Runs at 4800 baud NRZ, 2400 baud P.E. Tape speed 
adjustable, but nominally set at 5"/second. Maximum recommended flux 
density 1200 fcpi. Cartridge measures 2-1/8" by 3-1/4". This model is 
ultra compact, yet extremely capable. It is intended for word processing, 
mailing list use and other applications requiring the compact storage 
of data. Data location is by inter-record gaps and automatic file 
search See Common Specs and 2SIO(R). 2SIO(R) is not required 
for use, but is highly recommended for 8080 and Z80 users. 

For 8080 and Z80 users: Comes complete with software program listings 
for the programs on the 2SIO(R) ROM. 6800 software is being 
written, but not yet completed. These programs give FULL SOFTWARE 
CONTROL 

CARTRIDGE AVAILABILITY: Cartridges are made by 3M, ITC, Wabash 
and others. They are available at all computer supply houses and most 
major computer service centers. We can also supply them at normal cur¬ 
rent list prices. 

NEW: AUDIO CASSETTE INTERFACE* Phase Encoding interface for 
use with audio cassettes or NRZ recorders. Runs 2400 baud phase en¬ 
coded on good quality audio cassette recorders. May also be used 
with 2S10(R) to use the 2SIO(R) cassette programs with your audio 
cassette player. Can also accommodate "Tarbell" tapes and K.C. Std. 
tapes. $50.00, Wired & Tested. 

$35.00, Kit Form. 

*NOTE: You do not require an interface with the 3M1 and 3M3 unless 
you Phase Encode. But, you do need an interface to use the 
2SIO(R) with your own audio cassette. 

"COMPUTER AID" and "UNIBOARD" are trademarks of the NATIONAL 
MULTIPLEX CORPORATION. The 3M Data Cartridges are covered by 
3M Patents and Marks. "UNIBOARD" Patents Pending. 

For U P S. delivery, add $2.00 each item. Overseas and air shipments 
charges collect. N.j. Residents add 5% Sales Tax. WRITE or CALL 
for further information. Phone Orders on Master Charge and Bank- 
Americard accepted. MC BA 

NATIONAL MULTIPLEX CORPORATION 

3474 Rand Avenue, South Plainfield, N.J. 07080, Box 288. 
Phone (201) 561 -3600 TWX 710-997-9530 
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RCA ASCII KEYBOARD 


MODIFICATIONS 


by Larry McDavid 


INTRODUCTION 

An ASCII keyboard built for RCA by George Risk In¬ 
dustries has recently become available on the surplus 
market at low cost. Due to features inherent in the 
design, the keyboard configuration is very versatile and 
may be easily adapted for various systems. This article 
describes interface circuitry, logic functions, and 
various custom modifications. 

INTERFACE DESCRIPTION 

The keyboard, shown in Figure 6, is seven-bit ASCII 
encoded and includes at least twelve additional keys 
that may be coded for any eight-bit data byte. The unit 
is TTL-compatible and operates from 5 Vdc at approx¬ 
imately 350 mA maximum. Both upper and lower case 
ASCII may be generated, if desired. Since the code is 
generated by a diode matrix, any key may be easily 
encoded for any eight-bit data byte. Standard keyboard 
functions UNSHIFT, SHIFT, and SHIFT LOCK are 
provided, as is two-key rollover. 

The logic devices used are an improved DTL-type, 
Signetics Utilogic II SP380A quad two-input NOR, as 
shown in the schematic, Figure 1. These ICs operate at 
5 volts and interface directly with TTL. As supplied all 
keyboard signal outputs are ACTIVE LOW (logical 0 
when TRUE), and a KEY DEPRESSED flag (rather than 
DATA AVAILABLE latch) is used. A simple interface 
circuit, Figure 2, is required to allow the keyboard to 
function with a standard parallel input port, such as the 
Processor Technology 3P + S. 

The interface circuit provides an ACTIVE LOW, 
DATA AVAILABLE latched flag which is reset by an 
ACTIVE HIGH, ACKNOWLEDGE flag. This logic con¬ 
vention is required by the 3P + S I/O board; unused in¬ 
verter gates are available in 1C 3 if your particular I/O 
board requires a different logic convention for either 
flag. This circuitry allows only one character to be out¬ 
put with each keystroke, and maintains the two-key 
rollover feature. 

NOVEMBER 1976 


ICs 2 and 3 invert the eight data bits to provide the 
standard ACTIVE HIGH data logic signal. The regulator, 
1C 4, provides 5 Vdc for the keyboard and interface cir¬ 
cuitry. The interface circuit and regulator should be 
located at the keyboard to reduce noise transient 
problems. At least a ten-foot length of unshielded 
(twelve conductor) cable has been used successfully. 
The circuit may be built by standard wire-wrap or 
prototype board techniques. The regulator should be 
mounted to a small heatsink. Unregulated 8 volt power 
may be obtained from the computer I/O board or 
directly from the motherboard buss. 

Note that the 3P + S board causes the input DATA 
AVAILABLE bit in the A-register to go to LOGIC 0 when 
the keyboard data are ready. This peculiarity of the 
3P+S cannot be changed in the keyboard interface. 
Thus either a CMA instruction must be used before 
masking with ANI, or the logical sense of the conditional 
jump instructions must be changed when running 
programs written for a LOGIC 1 at DATA AVAILABLE. 
Other parallel input boards may function differently; 
however, each must be examined individually to es¬ 
tablish the software required. 

KEYBOARD DESCRIPTION 

At least two versions of this keyboard are available. 
Both employ identical circuit boards but differ in com¬ 
ponent installation and jumpering. For the purpose of 
this article, the Version I keyboard is identified by hav¬ 
ing a “LOCK” key, all gray alphabetic keytops, and no 
reed relay installed on the lower PC board. Version II 
has a "NUM” key, approximately fifteen keytops with 
additional yellow legends, and a reed relay installed. 

Many (not all!) Version II keyboards generate both 
upper and lower case ASCII characters. Since few 
home computing applications utilize lower case, and to 
eliminate the need for shifting from upper case to lower 
case in order to output the 0-9 digits, it is desirable to 
disable the generation of lower-case characters. 
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REAR EDGE 



OF UPPER CIRCUIT BOARD. DIODES SHOWN INSTALLED AT ALL MATRIX LOCATIONS. 
VIEWED FROM LEFT SIDE OF KEYBOARD 



NOTE: FIG. 4 & 5 INDICATE CHANGES TO THE SCHEMATIC FURNISHED WITH MANY KEYBOARDS. THESE CHANGES 
ARE ALREADY REFLECTED IN THE NEW KEYBOARD SCHEMATIC FIG. 1 
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FIGURE 1. Keyboard Schematic. Shown with corrections and with the diode 
matrix modified for special character generation as discussed in the text. 
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ASC II KEYBOARD 


INTERFACE CIRCUIT 


COMPUTER I/O 


KEYBOARD 

FUNCTION 

Bt 

B2 

B 3 

84 

B 5 

B6 


STROBE 

(key depressed) 


SIGNAL 

GND 


KEYBOARD 



3 P+S 
PIN NO, 

J2-22 

J2-2I 

J2-20 

.12-19 

J2-1 8 

J2-17 

J2-16 

J2-15 


3 P+S 
FUNCTION 
PORT A , BIT 0 

^ BIT I 

BIT 2 

BIT 3 

BIT 4 

BIT 5 
*\f BIT 6 

PORT A, BIT 7 


J2-I3 PORT A, AKA 

J2-I4 PORT A, XD A A 


CONNECT TO + 8V BUSS 


J2-12 GROUND 


GENERAL NOTES 


ic types: 
ic i 

IC 2,3 

IC 4 
OR 


7402 

7404 

LM 340TS 
LM 309K 


IC POWER connection: 



3. LOCATE interface 

CIRCUITRY AT KEYBOARD, 
NOT AT COMPUTER. 


4. INSTALL SMALL HEATSINK 
ON IC 4. 


5. USE A MAXIMUM OF TEN 
FEET OF 12 CONDUCTOR 
CABLE BETWEEN KEYBOARD 
AND COMPUTER 


FIGURE 2 KEYBOARD INTERFACE SCHEMATIC 

























































Version I is, therefore, preferred, since less conversion 
is required and since all keytops are of uniform color. 
Either version, however, may be easily modified to 
provide lower case as described subsequently. 

Figure 3 shows that portion of the diode matrix 
located along the rear edge of the upper circuit board. 
Data bits 1,2, 3, 4, 5, 6, and 7, and signals Sb6 (shift-bit 
6 NOT) and SLEW (used to determine when more than 
one key is depressed) are located here. At the right 
edge of this matrix are seven diodes connected to data 
bits 1-7; these diodes generate the signal “OR,” which 
initiates a KEY-DEPRESSED flag from the keyboard 
logic. Note that unless one of the data bits 1-7 is AC¬ 
TIVE, no KEY-DEPRESSED flag is generated. 

Additional elements of the diode matrix arejocated 
along the front edge of this board: data bit 8, Sb5 (shift- 
bit 5 NOT), Sb6 (shift-bit 6), Sb5 (shift-bit 5), SLBI 
(shift-lock bit inhibit), and Nl (NUM inhibit). The 
nomenclature for these signals is etched on the upper 
circuit board near the wires connecting the two boards; 
some etching, particularly the NOT operators, is in¬ 
distinct and care must be taken when tracing circuitry. 
Referring to the schematic, Figure 1, and to Figure 3 will 
help to identify each signal. 

Now that the various signals required by the 
keyboard logic have been named and identified, some 
simple rules can be established to explain their func¬ 
tion: 

(1) Diodes in data bits 1-8 cause that bit to go ACTIVE. 

(2) Diodes on signal line Sb6 enable lower-case ASCII 
characters when in UNSHIFT mode. 

(3) Diodes on signal line SLBI cause the character 
code generated when in SHIFT-LOCK (NUM) 
mode to revert to the UNSHIFT mode character 
code. 

(4) When in the UNSHIFT mode, diodes on signal lines 
SblTand SblTcause data bits 5 and 6 to go ACTIVE; 
these diodes have no effect when in the SHIFT 
mode. 

(5) When in the SHIFT or SHIFT-LOCK (NUM) mode, 
diodes on signal lines Sb5 and Sb6 cause data bits 
5 and 6 to go ACTIVE; these diodes have no effect 
when in the UNSHIFT mode. 

(6) Diodes on signal line Nl suppress generation of the 
KEY-DEPRESSED flag when in the SHIFT-LOCK 
(NUM) mode; these diodes have no effect when in 
the UNSHIFT or SHIFT mode. This feature is used 
only on Version II keyboards. 

Version II keyboards employ fifteen dual-function 
(DPST or two Form-A contacts) keyswitches; these 
keyswitches may be identified as those with four wires 
rather than two. These keys provide an additional set of 
digits 0-9 and certain other functions when enabled by 
the “NUM” key; further, the KEY-DEPRESSED flag 
from non-NUM keys is inhibited. This feature allowed 
the keyboard to be used for five-finger numeric entry. 
The additional circuitry employed for the “NUM” feature 
is shown in Figures 4 and 5; this circuitry is not shown 
on the schematic furnished with most keyboards. Since 
all PC boards are identical, this circuitry is present in all 
keyboards, but many components are deleted or not 



FIGURE 5. MATRIX CODING AFTER MODIFICATION 
(TYPICAL KEYSWITCH FUNCTIONS SHOWN) 


connected for the simpler Version I design. 

KEYBOARD LOGIC MODIFICATION 

Now that all keyboard logic functions are known, 
modifications to customize the unit for a particular 
system can be started. If a Version II keyboard is to be 
used, the “NUM” feature must be disabled. To defeat 
this circuitry while retaining the customary “SHIFT- 
LOCK” function, remove all diodes from the Nl line, 
remove all “N”-marked diodes from the SLEW line, 
remove diode D14 from the lower PC board, and 
remove relay K1. Install an interfacial (front-to-back) 
jumper through the hole near wire Cl on the right edge 
of the upper PC board; simply solder the jumper to both 
sides of the board at the hole. Removal of all other 
diodes from the “N”-marked switch lines at both the 
front- and rear-edge matrices is suggested, but not es¬ 
sential. The “NUM” key will now perform the usual 
“SHIFT-LOCK” function, and the yellow-legend 
characters will be suppressed. 

The lower-case ASCII character set may be disabled, 
if present, by removing twenty-six diodes from the Sb6* 
signal line. There are twenty-eight diodes on this line: 
twenty-six for the alphabetic characters and two at 
keyswitches 29 and 30. Use of these two diodes is 
dependent on the desired coding for these two special 
function keyswitches, as described subsequently. With 
the twenty-six diodes removed, upper-case ASCII 
characters are generated in UNSHIFT, SHIFT, and 
SHIFT-LOCK modes. Alternatively, lower-case 
characters may be_added simply by adding twenty-six 
diodes to the Sb6 line; install these diodes with the 
same polarity as the other diodes in the matrix. With the 
.diodes installed, lower-case characters are generated 
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The 


POLY 88 
Microcomputer 

System 


The POLY 88 is not for everybody; but if you are into 
computers, or considering getting a system, the POLY 

88 is a machine to think about. 


For the hardware buff: 

• Popular 8080 central processor • Single-board CPU 
with vectored interrupt, real time clock, single step logic, 

and serial I/O • Video interface card to handle 
communications — generates video to TV monitor and 
provides parallel keyboard input port • Serial and 
cassette interfaces on small mini-cards that plug directly 
into CPU board with ribbon cables • 300 baud 
cassette • ROM monitor with powerful debugger, 
video software, and bootstrap loader • Backplane and 
power supply on one board simplifies construction 

• Rugged 6 amp power supply • All circuit boards are 

high quality double sided with plated through holes 
• System is compatible with a wide range of Altair 
peripherals on the market • Minimum point to point 
wiring means that the POLY 88 kit can go together in 

three evenings! 


For the software buff: 

Software is what the POLY 88 was designed for. The user 
can go all the way from using higher level languages like 
BASIC to developing machine code with the aid of our 
assembler. Our BASIC is a full 8K BASIC with character and 
byte manipulation capabilities; and it is designed to run on 
our system. No kludging up or special fixes needed to run on 
multiple I/O devices. Best of all, the programmer is finally 
free of the teletype emulation mode so the video display can 
be used to full advantage. The video display provides a 
unique opportunity to write new types of programs and 
games. Characters (16 lines of 64) and graphics (48 by 128 
grid) are part of the processor's memory, so the display may 
be altered extremely fast — less than 20 milliseconds to write 
the entire screen. The 1024 byte ROM monitor provides 
many I/O handling routines, leaving the programmer free to 
concentrate on his particular application. The POLY 88 
hardware provides many of the additional features that 
programmers have come to expect from computer systems, 
such as vectored interrupt (which allows multiple 
concurrent I/O handling) and real time clock. These features 
are standard equipment and are included in every POLY 88. 
So, whether you want to develop a new computer language 
or fight Klingons, the POLY 88 hardware provides a firm 
foundation on which to realize your programming fantasies. 


Front Panel Display: 

Routines in the 1024 byte 
monitor display the contents 
of each of the 8080 internal 
registers, and the value in 
memory that is addressed by 
each register pair. Programs 
may be executed one 
instruction at a time. Data at 
any location in memory can be 
displayed and may be easily 
altered. All front panel data is 
entered in hexidecimal notation 


POLYMORPHIC SYS?t M 

POLY-88 


For the person 
new to computers: 

For those of you who are just 
getting started with computers 
the POLY 88 is a machine that 
was designed to be easy to use. 
No complicated hardware setup 
and software fixes needed. No 
one should have to learn all the 
inner workings of a computer 
just to enjoy one at a reasonable 
price. With the POLY 88, you 
can "play" pre-developed 
programs and then explore 
writing programs in either 
BASIC or assembly language, 
as your interests expand. 











POLY 88 System Prices 

System 1 kit includes 8080 vectoral interrupt processor 
board with real time clock, VzK of RAM, and IK monitor on 
ROM; Video Terminal Interface for displaying 16 lines of 
32 characters on video screen and inputing keyboard 
signals; cabinet, backplane, and power supply; complete 
assembly, theory, and operation manual. $595. 

System 2 kit includes all items in System 1 and a 
Byte /biphase cassette interface kit. $690. 

System 3 kit includes System 2 plus 8K of RAM with 
BASIC and assembler programs on cassette tape. $990. 
System 4 is the complete kit. It includes System 3 with TV 
monitor, keyboard, and cassette recorder with all necessary 
cables and connectors. $1350. 

System 7 is System 4 assembled, tested, and ready to 
run. $1750. 

Accessories: 

8K RAM kit. $300. Assembled $385. 

POLY I/O Ideaboard, hardware prototyping kit 
board. $55. 

Analog Interface (l channel) kit. $145. 

All prices and specifications subject to change without notice. Prices are 
U.S.A. only. Calif, residents add 6% sales tax. Prepaid orders shipped 
postpaid. Bankamericard and Master Charge accepted. 



If you haven't seen the POLY 88 yet, why don't you wander down to your 
local dealer and see what personal computing can be like. 

WEST 

Bits N Bytes, 679D S. State College Blvd., Fullerton, CA 92631 (714) 879-8386 
Byte Shop Arizona, 3237 S. Fairfield Dr., Tempe, AZ 85282 (602) 894-1129 
Byte Shop Campbell, 2559 S. Bascom, Campbell, CA 95008 (408) 377-4685 
Byte Shop Mountain View, 1063 W. El Camino Real, Mountain View, CA 94040 (415) 969-5464 
Byte Shop Palo Alto, 2227 El Camino Real, Palo Alto, CA 94306 (415) 327-8080 
Byte Shop Pasadena, 496 S. Lake Ave., Pasadena, CA 91101 (213) 684-3311 
Byte Shop Portland, 2033 SW Fourth Ave., Portland, OR 97201 (503) 223-3496 
Byte Shop San Fernando Valley, 18424 Ventura Blvd., Tarzana, CA 91356 (213) 343-3919 
Byte Shop Walnut Creek, 2989 N. Main St., Walnut Creek, CA 94596 (415) 933-6252 
Byte Shop Westminster, 14300 Beach Blvd., Westminster, CA 92683 (714) 894-9131 
The Computer Center, 8205 Ronson Rd., San Diego, CA 92111 (714) 292-5302 
Computer Components, Inc., 5848 Sepulveda Blvd., Van Nuys, CA 91411 (213) 786-7411 
The Computer Mart, 625 W. Katella # 10, Orange, CA 92667 (714) 633-1222 
Computer Systems Unlimited, 18886 Hesperian Blvd., Hayward, CA 94541, Hrs. W-F, by appt., 
S&S1-7 (415) 278-2667 
MIDWEST 

Computer Workshop of Kansas City, 6903 Blair Rd., Kansas City, MO 64152 (816) 741-5050 
The Computer Room, 1455 S. 1100 East Salt Lake City, UT 84105 (801) 466-7911 
The Data Domain, 111 S. College, Bloomington, IN 47401 (812) 334-3607 
The Data Domain, 7027 N. Michigan Rd., Indianapolis, IN 46224 (317) 251-3139 
itty bitty machine company, 1316 Chicago Ave., Evanston, IL 60201 (312) 328-6800 
The Micro Store, 634 S. Central Expwy., Richardson, TX 75080 (214) 231-1096 
EAST 

Micro Computer Systems, Inc., 144 S. Dale Mabry Hwy., Tampa, FL 33609 (813) 879-4301/4225 
Elecon Corp., "The Computer Store", 4921-72 Ave. No., Pinellas Park, FL. 33565 (813) 541-3021 
Computer Shop 11111111, Route 16B, Union, NH 03887 (603) 473-2323 
Computer Workshop, 5709 Frederick Ave., Rockville, MD 20852 (301) 468-0455 
Hoboken Computer Works, No. 20 Hudson PL, Hoboken, NJ 07030 (201) 420-1644 
The Computer Mart of New Jersey, Inc., 151 Kline Blvd., Colonia, NJ 07067 (201) 574-2173 

PolyMorphic 737 S. Kellogg, Goleta, CA 93017 

Systems (sos) 957-2351 
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in the UNSHIFT mode; upper-case characters are 
generated in the SHIFT and SHIFT-LOCK modes. 

The lower-case ASCII character set may also be 
enabled or disabled by the use of a small SPSJ toggle 
switch if desired. To do this, break the Sb6 line by 
cutting the wire between the upper and lower PC 
boards; install the switch in series with this wire. The 
twenty-six diodes must also be installed. With the switch 
ON, lower-case characters will be generated as 
described previously. With the switch OFF, only upper¬ 
case characters will be generated. Note, however, that 
the Sb6 diodes on keyswitches 29 and 30 will have no 
effect with the switch OFF. The advantage of switch- 
selectable lower-case ASCII offsets this limitation on 
special coding of these two keyswitches. 

Several other modifications should be considered to 
improve performance. The 470 pF capacitor Cl es¬ 
tablishes the timing for the POR (power-on reset) into 
the UNSHIFT mode. This capacitor is too small for the 
typical slow-rising power supply and should be 
replaced with a 0.1 microfarad or larger capacitor. Oc¬ 
casionally, noise spikes may cause the keyboard to 
enter the “SHIFT-LOCK” mode. This may be prevented 
by adding a 0.1 microfarad disc across R4; be certain, 
however, that R112 (IK), rather than a jumper, is in¬ 
stalled. Check also to see that a 1K resistor is installed at 
R113; if a jumper is present, remove and replace it with 
the resistor. Diodes D17 and D18 appear to be a design 
afterthought of questionable value; if present, they 
should be removed. 

The reed relay driver, Q2, functions well as a driver 
for a lamp that indicates the keyboard is in the SHIFT- 
LOCK mode. This lamp may be either a standard 
illuminated keyswitch or an external 5-volt lamp. Verify 
that resistor R110 (2.2K) and Q2 (any NPN transistor) 
are installed. Carefully observe the pinout configuration 
of Q2, and connect as shown in Figure 4. 

DIODE MATRIX MODIFICATION 

Since a diode matrix is employed to generate the 
various character codes, changing the code generated 
by a particular keyswitch requires changing only the 
matrix diodes associated with that switch. Thus, any 
keyswitch may be coded to generate virtually any 8-bit 
data byte; further, the data byte may be altered between 
UNSHIFT, SHIFT, and SHIFT-LOCK modes. This fact 
results in the unique flexibility of this keyboard and the 
usefulness to the computer hobbyist. 

Implementation of a CONTROL function keyswitch is 
easily accomplished; either a new switch may be added 
or an existing keyswitch used. If an existing keyswitch is 
used, such as the “_L” symbol at switch 1, cut both 
traces to the switch terminals; route two wires from the 
switch terminals across the upper board and down to 
the lower board. Connect one wire to the end of R31 
near the “R31” designator; connect the other wire to 
any signal ground, such as the one at pin 1 of IC4. This 
modification will cause bit 7 to go INACTIVE when the 
CONTROL switch is depressed, regardless of the 
SHIFT mode. Note, however, that nonalphabetic 
CONTROL characters are not suppressed. 


A few examples will clarify the versatility of the diode 
matrix coding. If lower-case characters are disabled, it 
is then possible and desirable to implement certain 
SHIFT alphabetic characters, such as SHIFT-N (ASCII 
“ f”). used for exponentiation in BASIC, and SHIFT-P 
(ASCII“@”). Consider SHIFT-N first: 

8 7 6 5 4 3 2 J_ Output Data Bit 
0 10 0 1110 "N" (Hex 4E); UNSHIFT mode 
0 10 11110 "|" (Hex 5E); SHIFT mode 

Note that only bit-5 differs; a logical 1 is required in 
the SHIFT mode. From Rule (5), add a diode to the Sb5 
signal line at keyswitch 53 (“N”). Now, when in the 
UNSHIFT mode, “N” (Hex 4E) is generated; bit-5 goes 
ACTIVE when in SHIFT or SHIFT-LOCK mode in order 
to generate “ f ” (Hex 5E). 

Now consider SHIFT-P: 

8 7 6 5 4 3 2 1 Output Data Bit 

0 10 1 0 0 0 0 "P" (Hex 50); UNSHIFT mode 

0 1 0 0 0 0 0 0 (Hex 40); SHIFT mode 

Note that again only bit-5 differs; a logical 1 is 
required in the UNSHIFT mode. Unlike the previous ex¬ 
ample, however, there is no single-diode change that 
can provide the desired result, since data bit-5 in this 
case is generated by the matrix along the rear edge of 
the upper PC board and is unaffected by the keyboard 
SHIFT mode. It is, therefore, first necessary to remove 
the diode from the bit-5 line in order to allow bit-5 to be 
controlled by the variable bit-5 lines, _Sb5 and Sb5. 
From Rule (4), add a diode to the Sb5 signal line at 
keyswitch 27 (“P”). Now, when in the UNSHIFT mode, 
“P” (Hex 50) is generated; bit-5 is now ACTIVE only in 
the UNSHIFT mode, allowing the generation of 
(Hex 40) in SHIFT or SHIFT-LOCK. Note that diodes 
may not be installed in both the data-bit and shift-bit 
lines for bit-5 and bit-6. 

The last example cited combines two existing key 
functions (“P” and “@”) into a single keyswitch, thereby 
allowing the matrix for the duplicated switch to be 
recoded for an additional special function. Frequently- 
used control functions, such as CTL-X, cursor control 
codes, ASCII ” (Hex 5F), etc., may then be coded at 
other keyswitches. A good example of a character 
where the code must not change with the SHIFT mode 
is ASCII (Hex 5F): 

8 7 6 5 4 3 2 1 Output Data Bit 
0 10 11111 ‘^21 (Hex 5F); all modes 

Since no SHIFT change in the generated code is 
desired, all diodes on the Sb6^ SblT Sb6, Sb5, and 
SLBI must be removed. Add diodes as required to the 
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selected keyswitch line at data bits 1, 2, 3, 4, 5, and 7. 

Some applications require a NULL or BLANK (Hex 
00) code. This may be implemented by removing all 
diodes (except SLEW) from one keyswitch line. Since 
the existing “OR” signal line initiates a KEY- 
DEPRESSED flag only if at least one data bit is ACTIVE, 
the flag must be initiated in another manner. To ac¬ 
complish this, add a diode from the keyswitch line 
directly to the "OR” signal line. If keyswitch 60 is 
modified for the NULL function, the diode to be added 
may be easily tack-soldered under the board since the 
“OR” line is nearby. Carefully observe the polarity of 
this diode and wire as shown in Figure 1. 

When adding diodes to the rear-edge matrix, drill a 
hole under the appropriate signal line using a number 
73 or 60 drill. Drill from the underside of the board and 
locate the hole tangent to the edge of the keyswitch line 
etched trace. Insert the diode from the top, bend the 
lead down against the trace, and tack-solder. 

Although the keyboard modifications described here 
may seem tedious, they are straightforward and the ef¬ 
fort is well justified, as a very versatile keyboard results. 
At least twelve keys are available for encoding with 
special functions. My own system, shown as-modified 
in Figure 1, includes “ESCAPE,” “LINE FEED,” 
“CANCEL,” "DELETE,” “NULL,” and cursor controls 
“UP,” "DOWN,” “RIGHT,” "LEFT,” "HOME,” and 
“CLEAR.” 

INTERFACING WITH THE 3P + S 

The modified keyboard is easily interfaced with the 
3P + S I/O board. Pin numbers and signal names for 
the 3P + S are shown on the interface schematic, 
Figure 2. It is assumed that Port A is to be used for 
keyboard data and that bit-2 of status Port C is to be 
used for the DATA AVAILABLE flag. 

Typical jumper installation on the 3P + S for a small 
system is given below. It is assumed that the keyboard 
is the only I/O device driven by the 3P + S: 


Area A "A2" to "GND" Establishes 00H as the board 
“A3" to "GND" address 
"A4" to "GND" 

"A5" to "GND" 

"A6" to "GND" 

"A7" to "GND" 


Area B "L"to"R" Establishes relative address se¬ 
quence: C, D, A, B. Thus the 
status (Port C) is at address 00H 
and the keyboard data (Port A) 
at address 02H. 


Area C "C" to "R" Disables software control of the 

UART status register. 

Area D "C" to "R" Disables TTY current loop trans¬ 
mitter 


11 1 ' . ' ■ ■ *\ 

SPEED UP YOUR 8080 WITH A 

HARDWARE 
FLOATING POINT 
BOARD 

The North Star Floating Point Board (FPB-A) 
performs add, subtract, multiply and divide on 
BCD format floating point values. Speed is 50 
times faster than 8080 software. Precision is 
software selectable up to 14 digits. Plugs direct¬ 
ly into your Altair or IMSAI to dramatically 
improve program performance and reduce 
memory requirements by about 1 k. 

A special version of our fast and powerful 
extended BASIC which uses the North Star 
FPB-A is supplied with every order. 

Included: Highest quality PC card and compo¬ 
nents, sockets for all IC's, BASIC manual and 
object tape, complete documentation, limited 
warranty, and shipping. 

Kit: $359. Assembled $499. Cal. res. add sales 
tax. BankAmericard accepted with signed order. 
Delivery from stock. 


NORTH STAR COMPUTERS 
2465 Fourth Street, Berkeley,CA 94710 
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Area E It is suggested that AREA E 

jumpers be configured for a 
110-baud teleprinter, even if one 
is not in use. These terminals 
should not be left floating (un¬ 
connected). For 110 baud, in¬ 
stall the following jumpers: 

1010 0001 1101 Binary Code 
VGVG GGGV VVGV Jumper 
to this terminal row 

Area F No registor installation required. 

Area G "FA" to "C2" Establishes bit-2 of Port C as the 

keyboard DATA AVAILABLE 
flag. 

Area H No jumpers required. 

Area J No jumpers required. 

The above jumper installation assumes the simplest 
possible I/O configuration. If other devices are to be 
used, additional jumpers may be required. 

MITS BASIC AND THE 3P + S 

The difficulty in interfacing a parallel ASCII keyboard 
with MITS BASIC is a common problem faced by 3P + 

S owners. MITS BASIC requires that the input status 
flag be at PORT 0 and input data at PORT 1. Without 
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What more 
could 

you ask for ? 

Zapple Basic - $15 

ZAPPLE BASIC occupies only 7^K of core and yet has all the power of Altair 8K 
and most of the features of 12K plus numerous unique features of its own. Among 
these are RENUMBER and LIST VARIABLE statements, it T s ROMable, it uses the 
ZAP or ZAPPLE monitors for I/O (for hardware independency plus TREMENDOUS I/O 
power), it’s 20% faster than Altair and it’s relocatable. DELIVERY:From Stock. 

the Zapple Monitor - $15 

The ZAPPLE Monitor occupies 2K and offers more system management capability 
than any other monitor available to the hobbiest. It features 27 instructions 
including 2 which are user definable, complete debug handling (examine and 
modify registers, multiple breakpoints, search commands etc.) and powerful I/O 
management (load and dump binary and hex files, hex math, display, examine, 
modify memory byte by byte or by blocks etc.).Documentation includes the 
complete source listing. DELIVERY: From Stock. 

the Relocating Macro-Assembler - $15 

This is the most sophisticated assembler ever produced for a micro-processor. 

It is a high-powered tool for the user who demands the best, for NO other assembler 
even comes close to the power of this package. And yet its complete and straight - 
forward documentation makes this power available to the novice as well. It occupies 
8^K of core, generates relocatable object code, allows infinite nesting of Macros, 
and much much more. DELIVERY: From Stock 

The prices listed above are exclusively for hobbiest user’s of TDL’s ZPU 
in hobby applications. Non-ZPU users and commercial applications carry a price 
of $150 per program. All TDL software is writ¬ 
ten for the Z80 and is relocatable. Soon to-be- 
released packages include FORTRAN IV with hard¬ 
ware multiply/divide, an excellent DOS, and 
Disc Basic. 

HOW TO ORDER Just send check or 
money order, or use your BankAmericard 
or Mastercharge. and your orders will be 
shipped to you postpaid. COD orders must 
be accompanied by a 25% deposit. Your 
credit card order must include the serial 
# of the card, expiration date, and your 
order must be signed. New Jersey resi¬ 
dents add 5% state sales tax. For more 
information, send for our free catalog. 
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The best 
Hardware 
and Software 

TM g 

the ZPU - $269 

This is the world’s most powerful CPU card - and it features the most powerful 
micro - the Z80. (158 instructions, 696 opcodes and up to 4Mhz operation) The ZPU 
makes all this power available to you in a unique and versatile board. It features 
TWO on-board clocks including the exclusive variable frequency clock - which oper¬ 
ates from DC to more than 4Mhz! NO CPU in the world outperforms the original - the 
ZPU.... DELIVERY: From Stock to 21 days. 

16k of RAM - $574 

Super speed, super low power, super versatility - at a super price. That’s 
what the Z16 memory is all about. It uses 4K x 1 static memory chips with 200 ns 
access time - and the full 16K consumes only 350ma from the -1-8 line and 100 ma 
from the +16! The Z16 may be bought as 4,8,12 or 16K units - the only difference 
is in the number of chips - and each 4K bank is individually adressable at any 
4K border. There’s much more but no room to tell! Prices range: 4K - $169; 

8K - $295; 12K - $445; 4K expansion kits $140. DELIVERY:Stock to 30 days. 

Monitor, I/O, Cassette - $295 

The SMB (System Monitor Board) is an ’’everything else” complement to the ZPU or 
any other Z80 CPU card. It features the 2K ZAPPLE monitor in ROM, 2K of fast RAM, 

2 serial I/O ports (either RS232 or current loop), one parallel I/O port and a 
1200 baud cassette interface - in One slot at a very large cost savings over discrete 
boards with no compromise in performance. This one board plus a ZPU provides 
COMPLETE system capability. DELIVERY: Starting Mid-December - from stock to 30 days. 

the Mother - $99 

Here’s how to get the versatility and power of the S100 bus without breaking 
your pocketbook. Get the MOTHER! It’s a 6 slot mother board and power supply 
combo that features easy expansion, a husky power supply with current capability to 
spare, and on board logic for sense switches and resetting. We are currently sup¬ 
plying hundreds of these units to commercial users - it’s a solid performer. The 
kit price is $99 - DELIVERY: Starting in December from Stock to 30 days. 

Text Editor- $15 

The Zapple Text Editor occupies only 3^K of core and offers full manipulation 
of characters, lines, or blocks of text. Features include insertions, deletions, 
searches, additions and much more. It is recommended for use with our assembler - 
as well as the starting point for any word-processing system. DELIVERY:From Stock 
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modification to the 3P + S, there is no way to ac¬ 
complish this due to the limitation to port sequences of 
ABCD or CDAB. As designed, port C is used for status 
flags and either port A or B for parallel data. Status and 
data at PORT 0 and 1, respectively, can be obtained, 
however, by using port A as the status port. Select the 
ABCD port sequence by installing a jumper from “L” to 
“C” in Area B. Connect the keyboard data to port B 
(note that the interface schematic, Figure 2, reflects port 
A for keyboard data). Install a jumper on the 3P + S 
board from “FB” to bit 0 of input port A. A convenient 
point for this connection is the plated-through hole im¬ 
mediately below J2. This modification to the 3P + S 
does, however, require that both available parallel ports 
be used for the keyboard. With all sense switches down, 
MITS BASIC will now input normally from the keyboard. 
Note that no provision is made for output from BASIC 
via the modified 3P + S board; output is normally 
provided by a video interface, such as the Processor 
Technology VDM-1. 

KEYBOARD REPLACEMENT PARTS 

Although the keyboard as a whole is no longer in 
production, parts such as keyswitches and keytops are 
still standard catalog items with the manufacturer, 
George Risk Industries. Special keytops engraved with 
any desired legend, and in a variety of colors, may be 
purchased; setup charges and minimum order costs 
are nominal. A catalog describing the reed pushbutton 
switches and keytops (Bulletin S-13) may be obtained 
from the manufacturer at G.R.I. Plaza, Kimball, 
Nebraska 69145. The following part numbers are of in¬ 
terest: 

KB-01-01-FL Standard keyswitch, less keytop (specify for use with 
style J keytop) 

KB-01-5.0-03-FL Illuminated keyswitch with 5-volt lamp and strong 
spring, less keytop (specify for use with style J 
keytop) 

The standard gray keytop is described as follows; 
cap style J, color 14, character height 0.135. Up to two 
lines of four characters each may be engraved. For ad¬ 
ditional information, refer to Bulletin S-13. 

The Signetic Utilogic II ICs (SP380A) are available at 
LMN Electronics, 1042 East Garvey Avenue, West 
Covina, California 91790, (213) 967-4611. Other sur¬ 
plus outlets may carry them in stock also. Further, the 
National DM8836 is a direct replacement. 

ADDITIONAL NOTES ON INTERFACE 
CONSTRUCTION 

No printed circuit board for the interface circuit 
shown in Figure 2 is available. It is suggested that the 
circuit be built on a piece of epoxy-glass prototype 
board with holes located at 0.10-inch centers; Vector 
board 64P44-062 is adequate. Size the board by laying 
out all the components, including cable terminals, and 
allowing perimeter space for support bolts. 

Use wire-wrap sockets for the ICs. Push the sockets 
through the board and cut the pins to allow 1/4-inch 



FIGURE 6. RCA keyboard shown in its cabinet. Note the 
added keyswitches and new legends on the keytops. 

protrusion. Bend several pins outward to hold the 
socket in place. Install Vector T42-1 terminals for all 
wires to the keyboard and computer; push these ter¬ 
minals through from the same side as the 1C sockets. 
Also install terminals for the capacitors and the 
regulator, 1C 4. 

Mount the regulator, 1C 4, to the board using stan¬ 
dard hardware. Use a heatsink or small piece of sheet 
aluminum bent into a “U” between the 1C and the board. 

Wire the circuit on the back side using 24 to 28 gauge 
solid buss wire and insulating sleeving. Wire placement 
is not critical; leave excess wire between all connections 
to prevent physical stress on the solder joints. 

Connect the interface board to the keyboard and 
computer using stranded 22 or 24 gauge wire. Round 
12-conductor cable with a vinyl jacket is available at 
electronic part stores or stores selling intercoms. 
Multiple-pin connectors, such as the standard 25-pin 
rear panel connector, may be used if desired. 



FIGURE 7. Keyboard with cover removed showing interface 
circuit built on vector board. 


40 INTERFACE AGE 


NOVEMBER 1976 











Meet the Challeng e r. 



The Challenger 
Self Portrait 


The new price and performance champ from OSI. 


He’s got his act together! 

Even our lowest-cost Challenger 
comes fully assembled, complete 
with a 500 ns 6502A, serial interface, 
1,024 words of memory and a 
UL-approved power supply, all for 
$439. Every Challenger comes ready 
for easy expansion with an 8-slot 
mother board, backplane expansion 
capability, and a power supply 
heavy enough to handle a full 
complement of system boards. Our 
4K Challenger comes ready to run 
BASIC minutes after you unpack it. 
And there’s more. 

He packs some heavy hardware. 

You’ve never seen memory and 
interface options like these—not at 
our prices, fully assembled! 4K 
RAM memory boards $139! (see 
below). Single drive OSI Challenger 
Floppy Disk $990! Dual drive 
Floppy $1490! Plus 8K PROM 
boards! A Video Graphics board, 
including alphabetics, graphics, 
and color! An audio cassette, 

A/D, D/A and parallel I/O board! 

A backplane extender board! 

A prototyping board! And our extra¬ 
ordinary CPU Expander Board— it lets 
you run a Z-80, and 6100 (PDP-8 
equivalent) concurrently with The 
Challenger’s6502, or under its control. 

There’s nothing soft about 
his software! 

OSI has full software support for our 
Challengers. Including extended 
BASIC, extended Video Monitor, a 
Disk Operating System, some 
very Hollywood real time programs 
for Video Graphics, Animation, 
Sound Processing and so forth, plus 
PROM firmware, with more to come. 

He’s fast! 

You can order The Challenger with 
a 6502C for a 250 ns cycle time, 
with a standard 6502A for 500 ns 
cycle time, or with a 6800 for 1 
microsecond cycle time. And with 


our CPU Expander Board, you 
can always update to any new CPU 
to be as fast as fast can be. 

And he isn’t just good! 

He’s better! By design. The OSI 
Challenger is the only completely- 
assembled, ultra-high-performance, 
fully-expandable mainframe computer 
that does this much for this little. 

Get your hands on one now. 

Send for your Challenger today. 

You can’t beat The Challenger! 

The OSI Challenger 65-1K. Fully 
assembled. Features 6502A CPU, 
serial interface, 1,024 words of 
memory. $439. 

The OSI Challenger 65-4K. Same as 
65-1K but with 4,096 words of 
memory. Will run Tiny BASIC with¬ 
out expansion. $529. 

The OSI Challenger 65V-4K. NO 
NEED for an expensive terminal. 
Connects to your ASCII keyboard 
and video monitor through included 
OSI 440 Video Board. Features 
software utility that simulates a 
deluxe CRT terminal. $675. 

The OSI Challenger 68-1K. Based 
on 6800 CPU. For the casual 
hobbyist, smaller systems. The 
Challenger 68 series comes only in 
serial interface forms and is 
compatible with MIKBug software 
through an included OSI software 
utilities package. $459. 

The OSI Challenger 68-4K. With 
OSI 4K BASIC on paper tape. $529 
SPECIAL! ADDITIONAL 4K MEMORY 
BOARDS. Ordered with your Chal¬ 
lenger, limit 3 more at this special 
Low Price, (total 16K, including 4K 
already on-board in mainframe). $139 
Buy 12K or larger Challenger 65 
system and we include Extended 
BASIC FREE! 



OSI Challenger Floppy Disk System. 
Fully assembled, for use with OSI 
Computers only. $990 Single drive 
$1490 Dual drive. 

OSI Audio Cassette Interface. 

Comes assembled, but with room 
for you to populate with A/D and 
D/A chips later. (OSI 430 based) $89 
And all the baseboards and kits of 
the powerful OSI 400 System. 

OK, OSI, I’m ready to buy! 

To order your Challenger System, 
send the total amount of your 
purchase plus $4.00 for shipping and 
insurance (plus sales tax for Ohio 
orders) by personal money order or 
check. Or indicate all numbers 
on your BankAmericard or Master 
Charge to charge your order. 

Or send a 20% (non-refundable) 
deposit to receive your order C.O.D. 
Delivery is typically 60 days (except 
when payment is by check, which 
must clear before shipment can be 
made). Deliveries are scheduled on 
a first ordered, first shipped basis. 

Name_ 


Address. 
City_ 


.State. 


-Zip- 


Telephone_ 

Bank card info Inter Bank #_ 

Expiration Date_ 

Account# _ 


Check □ M. O. □ BAC □ MC □ 
20%, bal. C.O.D. □ 

□ Order attached. 

□ Send additional informa¬ 
tion on The OSI Challenger. 

□ Send additional informa¬ 
tion on OSI 400 Kits. 

□ $1.00 enclosed 
for complete 
OSI Catalog. 
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PROTECTING 

STORED 


by William Sevedge, Jr. 


PROGRAMS 


In the computer industry, 
safeguarding stored programs is a 
major concern. Texts, Brochures, and 
company documents stress the need for 
firm guidelines. The reason for such 
guidelines is that not only are the 
safeguards necessary to protect the 
programs, but also to maximize the life 
of the storage device. In business, if a 
program is lost due to poor safeguards, 
it could result in the total collapse of the 
company. 

Many large businesses have separate 
areas where their data processing is ac¬ 
complished. These rooms are im¬ 
mensely clean. The atmospheric 
pressure is regulated to keep out dust 
by having approximately 5psi more 
than the connecting room pressure. 
Temperature and humidity are kept 
within 5%, with the operating 
temperature in the low 70s’. Further it is 
noticed that several organizations keep 
the temperature of the tape storage 
library two to four degrees cooler than 
the processing room. Floors are not 
waxed because ordinary foot traffic will 
wear the wax away causing dust which 
will contaminate the storage files. Food 
and drink, as well as smoking are 
prohibited. With these types of restric¬ 
tions, you can see that the computer in¬ 
dustries emphasis on program storage 
that they are encountering in this 
modern era. 


WHAT ABOUT THE HOBBYIST? 

The hobbyist cannot be expected to 
maintain the rigid standards found in the 
computer industry, but there are 
safeguards that can be followed to 
assure maximum use and protection. To 
many of you, this article may bring a 
smile, considering it is common sense, 
but to those who may be unaware of the 
pitfalls of preserving software, the 
following text might save you valuable 
time and perhaps money. The hobbyist 
can generally store their programs in 
several different ways, most generally 
on paper tape, cassette, and floppy 
disk. Some paper tape manufacturers 
offer an oil soaked paper tape. This is to 
give longer life before the paper 
becomes brittle. If your stored programs 


are punched on this type of tape, the oil 
will eventually seep out. This usually 
takes about one to two years. To be 
general, paper tape offers the least 
amount of long term storage protection, 
therefore should be used for short 
duration storage. If this is your only 
method of program storage consider 
these tips to preserve your tapes. If the 
programs are used regularly, they will 
wear out, and become soft, the feed 
holes (if used with your tape reader) will 
elongate, causing loss of data. 
Duplicate these tapes often. If the tape is 
used sparingly, keep in an airtight con¬ 
tainer, such as plastic freezer storage 
containers. Keep in a cool place, away 
from bright light. DO NOT use rubber 
bands to keep the tapes from un¬ 
raveling, for the rubber will deteriorate 
and appear to be ‘melting’ (due to 
ozone). This will leave a gummy residue 
on the tape, difficult to remove. Do not 
overtighten wound rolls of tape. Keep 
only enough pressure on the roll to 
prevent the center from falling out. 
Duplicate unused tapes once every six 
months to assure a good copy. 

CAUTION: 

WHEN DUPLICATING TAPES, MAKE 
SURE THAT YOU GET A GOOD COPY 
BEFORE DISCARDING THE ORIGINAL TAPE. 
PREFERABLY, RUN THE PROGRAM, DO 
NOT RELY ON CHECKSUM VALUES. 


MAGNETIC TAPES 

Magnetic tapes in the form of cassette 
are far more reliable than paper tape for 
long term program storage. Mainly 
because the data will not change or fade 
with age, but remains unchanged until 
altered by a magnetic field. Although a 
good quality recorder will assist in max¬ 
imizing its life by proper speed control, 
tape tension, and wear. Most cassette 
failures are caused by poor handling. 
Worth watching for: Keep recorded 
cassettes away from any magnetic or 
electro-magnetic devices. Stray 
magnetic fields from electric typewriters, 
tape winders, electric erasers, or home 
vacuum cleaners may be enough to 
alter or even destroy your stored 
programs. Keep all stored programs off 


the top of your equipment, especially 
those which have cooling fans. Keep 
your hands off of the tape surface, as 
skin oils will eventually affect the tape 
quality. Food and drink should not be 
consumed where there are exposed 
programs. Accidents DO happen. Keep 
tapes in air tight containers, as 
mentioned for paper tape, because dust 
on the surface of the tape will wear down 
the oxide surface. If the tapes are not 
used frequently, keep a tab on the cover 
to remind you to wind and rewind your 
tapes periodically to prevent sticking 
when ready to load the computer. 

FLOPPY DISK STORAGE 

Floppy disk program storage works 
by magnetic impulses as does cassette. 
But, unlike cassette, the disk packages 
are more likely to be abused by im¬ 
proper handling. Tossing a floppy disk 
to a nearby table after its been removed 
from the drive mechanism should not be 
tolerated (don’t smile, I’ve seen it done). 
Since the average disk is a cardboard 
covered disk with exposed surfaces for 
the heads, scratches are imminent. 
These scratches will remove the oxides 
from the disk and may prevent a good 
load. By not properly packaging the 
floppy disk after use, and leaving it in 
the drive is an invitiation for dust to settle 
on the surface. Dust as mentioned 
before will cause minute scratches on 
the surface of the disk causing a 
diminution of its maximum life. Further 
protection of floppy disks will follow the 
same rules applied for the cassette. 

Attempt to operate as a professional 
organization would. Be strict with 
yourself and friends when handling your 
software. A case in point: A major 
manufacturing organization lost 
valuable software because the janitorial 
service cleaned the tape storage area 
with an upright vacuum cleaner instead 
of using the wall mounted system. This 
action was not isolated until con¬ 
siderable damage was incurred. 

Whatever type of program storage 
you are using, make it a point to have a 
hard copy listing on file, so that in case 
of an accidental erasure or alteration, 
you may be able to salvage whats left, 
and reload the programs. Software is 
expensive in time and money. By not 
observing firm guidelines you may lose 
the program. 
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NEW PRODUCT 

GUIDE 



THIS NEW PRODUCT GUIDE HAS BEEN COMPILED AS A SPECIAL FEATURE TO 
INTRODUCE THE MANY NEW PRODUCTS AND COMPANIES ENTERING THE HOME 
COMPUTING MARKET. THIS IS ONLY A VERY SMALL TIP-OF-THE-ICEBERG LOOK AS 
MANY NEW MANUFACTURERS ARE EVOLVING DAILY. 


MICROPROCESSORS . . 
MICROCOMPUTERS . . . 

PERIPHERALS. 

PAPER TAPE EQUIPMENT 

DISCS. 

TERMINALS. 

I/O CARDS. 

MEMORY CARDS . 

TEST EQUIPMENT . 

POWER SUPPLIES . 

LITERATURE . 

SOFTWARE. 

MISCELLANEOUS. 

LATE ENTRIES. 


READER 
SERVICE 
PAGE CARD NO.* 

44 . 375 

48 . 376 

58 . 377 

63 . 378 

65. ^379^ 

67 . 380 

70 . 381 

77 . (382~) 

80 . 383 

84 . 384 

84 . 385 

86 . 386 

88 . 387 

90 . 388 


‘SHOULD YOU WISH INFORMATION ON ALL ITEMS IN A SECTION, CIRCLE THE NUMBER IN¬ 
DICATED IN THE RIGHT HAND COLUMN ABOVE ON THE READER SERVICE CARD. 
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MICROPROCESSORS 


Electronic Arrays Introduces the 900Z 


Electronic Arrays has introduced the EA 9002, an 
8 bit microprocessor. A 28 lead +5 volt device, con¬ 
tains an on-board 64 byte R/W RAM, 8 general pur¬ 
pose registers (12 BIT), a seven level subroutine 
stack (12 BIT), and directly addresses up to 4K 
words of external memory. 


•juMac 



The 8 bit ALU will ADD and SUBTRACT both bi¬ 
nary or BCD numbers without need for any soft¬ 
ware correction. The 55 instructions include a com¬ 
plete set of both arithmetic and logical instructions. 

For further information contact Richard M. Eiler, 
Marketing Manager Advanced Products, 550 E. 
Middlefield Rd., Mountain View, CA 94043. 

CIRCLE INQUIRY NO. 70 


Rockwell Announces Two New 8-bit 
Microprocessors 

Designated the PPS—8/2 family, both systems 
provide two-chip microcomputers with CPU, one 
automatic serial and 16 parallel I/O ports, 16-bit 
interval timer, three-level interrupt,, clock circuit, 64 
x 8 RAM and either 1024 x 8 or 2048 x 8 ROM. Both 
use 109 instructions. 



The IK ROM two-chip microcomputer is priced 
under $25 for the two devices in 1,000 quantities, 
while the 2K ROM two-chip microcomputer is un¬ 
der $30. 

For further information contact Rockwell Inter¬ 
national, Microelectronic Device Division, 3310 
Miraloma Ave., P.O. Box 3669, Anaheim, CA 
92803, Telex Via TWX 910-591-1654. 

CIRCLE INQUIRY NO. 71 

The F-8 By Fairchild 

The heart of Fairchild’s F8 microprocessor is this 
central processing unit circuit (CPU), designated 
the 3850. 



Texas Instruments Announces Additions to 
9900 MR Family 



This high-density N-channel MOS circuit con¬ 
tains an arithmetic logic unit, an accumulator, a 
512-bit scratch-pad memory, a W register, two 8-bit 
bidirectional I/O ports, clock circuits to control all 
circuits in the F8 system, an interrupt control circuit 
and a power-on detect circuit. The F8 requires 
fewer external components than any other micro¬ 
processor available, making it truly cost effective 
across a broad spectrum of applications. 

For further information contact Fairchild, Micro 
Systems Division, 1725 Technology Drive, San 
Jose, CA 95110; (408) 998-0123. 

CIRCLE INQUIRY NO. 72 

Motorola’s Digital Processor Systems 

Motorola manufactures three processor chip sets 
that satisfy the current breadth of applications in nu¬ 
merous market segments. Fabricated in three of the 
many technologies that the Semiconductor Group 
offers, the processor lines are: the NMOS M6800 
Systems, the ECL Ml0800 System and the 
Schottky-TTL M2900 System. 



The 8-bit, fixed-instruction set MC6800 Micro¬ 
processor, its compatible memory and I/O devices, 
and a wide variety of interface components, is being 
utilized for consumer, industrial and computer peri¬ 
pheral applications. 

The M2900 System is the latest member of the 
Motorola processor line-up. This Schottky-TTL se¬ 
ries is used for systems that require a greater 
throughput than can be achieved with a MOS pro¬ 
cessor. The microprogrammable 4-bit slice (MC- 
2901), the microprogram sequencer (MC2909) 
plus additional Family products and compatible 
memories can be configured to emulate many exist¬ 
ing machines. 

For further information contact Motorola Semi¬ 
conductor Corp., P.O. Box 20912, Phoenix, AZ 



MOSTEK replaces the equivalent of three circuits in 
the 8080A up, with only a 10 percent increase in 
chip size. Size has been minimized through use of a 
sophisticated internal bus structure, totally new 
architecture, a high-speed, four-bit ALU, a single 
supply that minimizes voltage busing, and a single¬ 
phase clock. 



In addition to a 25 to 50 percent reduction in 
memory requirements and a 25 to 100 percent in¬ 
crease in throughput, the MOSTEK Z80 provides 
more than twice the number of instructions of the 
6800 or the 8080A. The original 78 instructions and 
OP codes of the 8080 are part of the Z80’s instruc¬ 
tion set. 

For further information contact Mostek Cor¬ 
poration, P.O. Box 169, 1215 West Crosby Road, 
Carrollton, TX 75006; (214) 242-0444, Telex 
730423. 

CIRCLE INQUIRY NO. 74 


Texas InQtnTrnftnte Inrprpnra^H^nT^dd a new 
microprocessor and four peripheral circuits to its 
TMS 9900 family. 

The TMS 9980 is a new MOS microprocessor — 
a lower performance version of the powerful 16-bit 
TMS 9900 microprocessor. It is packaged in a 40- 
pin DIP, and executes the full 9900 instruction set 
including hardware multiply and divide. 

The TMS 9901 is a programmable systems inter¬ 
face using NMOS technology. It can be used with 
9900 or 9980 systems. The 9901 interfaces di¬ 
rectly to the processor CRU port, and provides 
three functions — interrupt prioritization I/O con¬ 
trol and interval timing. 

The TMS 9902 is an NMOS asynchronous 
communication controller (UART) which can take 
advantage of the CRU I/O port of the 9900 and 
9980. 

The TMS 9903 is an NMOS peripheral which 
performs the synchronous communication control, 
and also interfaces to the 9900 and 9980 via the 
CRU I/O port, which allows it to be packaged in a 
20-pin 300 mil DIP. 

The TIM 9904 generates four TTL-level clock 
phases to drive the other support chips (9901, 
9902, 9903). Samples of the TIM 9904 will be avail¬ 
able in the third quarter. 

Pricing on all five new parts will be announced 
when samples are available. 

For further information contact Texas Instru¬ 
ments Inc., P.O. Box 5012, MS/84, Dallas, TX 
75222, Attn: "9900 Family." 

CIRCLE INQUIRY NO. 75 

M6800 Microcomputer Family 

The Motorola M6800 family of parts has been 
designed to set the standard for microcomputer 
system architectures. 



One of the initial goals was to minimize the 
number of required components and support pack¬ 
ages. This was accomplished by designing the 
MC6800 Microprocessor with the total system prob¬ 
lem in mind. 

For further information contact Motorla Semicon¬ 
ductor Products, Box 20912, Phoenix, AZ 85036. 

CIRCLE INQUIRY NO. 76 

^ster^OSO^Trocessoi^ 

Two high-performance 8080A microprocessors 
have been added to the uCOM-8 product line of 
NEC Microcomputers Inc. The uPD8080A-2, with a 
clock frequency of 2.5 MHz, is 25 percent faster, 
and the uPD8080A-1, with a 3.0 MHz clock fre¬ 
quency, is 50 percent faster than NEC’s standard 
8080A processor, which has a 2.0 MHz clock. NEC 
also offers an economical 1.25 MHz clock pro¬ 
cessor, the uPD8080A-E. 

For further information contact NEC, Five Militia 
Dr., Lexington, MA 02173; (617) 862-6410. 

CIRCLE INQUIRY NO. 77 


MCS650X Microprocessor 

The MCS6501-MCS6505 represent the first five 
members of the MCS650X microprocessor family. 
This family of products includes a range of soft¬ 
ware compatible microprocessors which provide a 
selection of addressable memory range, interrupt 
input options and on-chip clock oscillators and 
drivers. The family includes the 40 pin MCS6501 for 
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clock compatibility with the MC6800 micropro¬ 
cessor, the 40 pin MCS6502 with the same fea¬ 
tures as the MCS6501 but including an on-chip 
clock, and the 28 pin MCS6503, 5 and 5 providing 
in addition to the on-chip clock a set of options 
allowing the user to tailor his microprocessor to suit 
the particular need. 

For further information contact MOS Tech¬ 
nology, Inc., Valley Forge Corporate Center, 950 
Rittenhouse Road, Norristown, PA 19401. 

CIRCLE INQUIRY NO. 78 


Call Your 
IMS Dealer 
Today 


2901 Microprocessor 

Raytheon Semiconductor has announced the 
availability of the 2901 Microprocessor Slice and 
the 2909 Microprogram Sequencer. 



The 2900 series is a set of general purpose LSI 
components for the designer of PROM controlled 
and bus-oriented systems. The components are 
easy to use, meshing well with existing TTL com¬ 
ponents, and with conventional approaches to 
microprogram control. The 2901 features a straight¬ 
forward data flow, 16 general purpose registers, 
and 105 nanosecond cycle time. 

For further information contact Raytheon, 350 
Ellis St., Mountain View, CA 94040; (415) 968- 
9211. 

CIRCLE INQUIRY NO. 79 


Z-8 


-8 0 CPU with 4. 8 and 16-Bit Operations 

The Z-80 CPU microprocessor offers many 
powerful features and innovations at low cost. The 
device, a single chip, n-channel processor, com¬ 
bines high speed (20% faster than an 8080A), and 
a repertoire of 158 instructions including those of 
the 8080A plus software compatibility, to attain 
greater system design economy and performance. 
Also featured are built-in refresh for dynamic 
memory, single 5V power supply, 17 internal regis¬ 
ters, direct indexing, relocatable software and 
single phase TTL clock. 

For further information contact Zilog, Inc., 170 
State St., Suite 260A, Los Altos, CA 94022. 

CIRCLE INQUIRY NO. 80 


The CP1600/1600A Microprocessor Units from 
General Instrument Corp. are compatible mem¬ 
bers of the Series 1600 Microprocessor Products 
family. Each is a complete, 16-bit, single chip, high 
speed MOS-LSI Microprocessor. The Series 1600 
family is fabricated with General Instrument’s N- 
Channel Ion-Implant GIANT II process, insuring 
high performance with proven reliability and pro¬ 
duction history. All members of the Series 1600 
family, including Programmable Interface Con¬ 
trollers, Read Only Memories, and Random Access 
Read/Write Memories are fully compatible with the 
CP1600/1600A. 

For further information contact General 
Instrument Corp., Microelectronics Div., 600 W. 
John St.. Hicksville, NY 11802; (516) 733-3130. 

CIRCLE INQUIRY NO. 81 


ARIZONA: Phoenix, Arizona Micro Systems. 
(602) 993-4278; Tempe, Byte Shop #13 of 
Phoenix; ARKANSAS: Fort Smith, West Ark 
Computer Systems, (501) 646-3421; CAL¬ 
IFORNIA, NORTHERN: Berkeley, Byte Shop 
#10. (415) 845-6366; Kentucky Fried Computers, 
(415) 527-6760; Campbell, Byte Shop #3, (408) 
377-4685; Chico, Micro-Byte. (916) 345-9396; 
Citrus Heights, Mike Anastasion, (916) 440-7216; 
Daly City, Action Audio Electronics, (415) 
756-7440. Davis, Coyote Computers, (916) 
752-2540; Dublin, Electric Brain Company, Inc. 
(415) 828-7480; Fremont, William Frick, (415) 
792-9944. Casual Bedding. (415) 796-4555; 
Hayward, Computer Systems Unlimited, (415) 
278-2667; Morgan Hill, Metatec Corporation. 
(408) 779-8150; Mountain View, Byte Shop #1, 
(415) 969-5464; Rebco. (415) 965-8581 Oakland, 
Robert H. Edmonds. (415) 834-3611; Pass Time 
Enterprises, (415) 654-5622; Palo Alto, Byte 
Shop #5, (415) 327-8080, Microprocessor Mar¬ 
keting, (415) 494-2011 Sacramento, Babylon 
Electronics, (916) 334-2161; San Francisco, 
Computer Store of San Francisco, (415) 431-0640; 
San Jose, Byte Shop, Incorporated. (408) 
286-4545, Byte Shop #7, (408) 226-8383; San 
Rafael, Byte Shop #9, (415) 457-9311; Santa 
Clara, Byte Shop #2, (408) 249-4221; Santa Cruz, 
Byte Shop #6, (408) 425-1434, Sunnyvale, Edwin 
Hatch, (408) 245-4212; Walnut Creek, Byte Shop 
#11, (415) 933-6252; CALIFORNIA, SOUTHERN: 
Costa Mesa, Educational Properties Inst., 

(714) 642-9050; Fullerton, Bits 'n Bytes, (714) 
525-9613. Granada Hills, Byte Shop of Tarzana, 
#17, (213) 678-0311; Huntington Beach, Byte 
Shop #14. (714) 549-9011; Orange, Computer 
Mart of Los Angeles, (714) 633-1222; Pasadena, 
Byte Shop #12, (213) 684-3311; San Diego, 
Computer Center. (714) 292-5302; San Gabriel, 
Sunny Sounds. (213) 287-1811; San Luis Obispo, 
Proko Electronics, (805) 544-5441; Santa Barbara, 
Channel Radio & Electronics, (805) 965-8551, 
Upland, Upland Computer Labs, (714) 981-1503; 
Van Nuys, Computer Components Inc., (213) 
286-7411; COLORADO: Boulder, Inter-Mountain 
ital, (303) 492-606 ■. Denver, Smith Systems 
;ociates. (303) 744-6921 CONNECTICUT: 
Cheshire, JRV Corporation, (203) 771-4193, West 
Haven, Radio Communication Service, (203) 
933-2432 FLORIDA: Jacksonville, Douglas 
Computer Systems. (904) 725-8158; Miami, 
Danco Electronics, (305) 235-0337, Pinellas 
Park, Elecon Corporation, (813) 541-3021; St. 
Petersburg, Offshore Marine & Electronics, (813) 
345-3974 Tampa, Microcomputer Systems. Inc., 
(813) 879-4301. GEORGIA: Atlanta, Atlanta 
Computer Mart, (404) 455-0647; HAWAII: Cham- 
inade College of Honolulu, (808) 732-1471; 
ILLINOIS: Champaign, The Numbers Racket, 
(217) 352-5435; Chicago, Bronson & Bratton, 

Inc., (312) 735-6200; Cicero, Digital Research 
Systems; Evanston, Itty Bitty Machine Company, 
(312) 328-6800, Lake Forest, Curtis Enterprises, 
(312) 234-5328, Hazelcrest, Quality Security 
Systems. Inc., (312) 799-7900; Oakbrook, Crea¬ 
tive Electronics, (312) 887-7699, INDIANA: 
Bloomington, Data Domain, (812) 334-3607; 
IOWA, Des Moines, Midwest Computer Store, 
(515) 243-4032 KENTUCKY: Lexington, Wespro, 
(606) 278-2578. Louisville, Cybertronics, Inc.. 
(502) 499-1551; LOUISIANA: Baton Rouge, 
Executone Microcomputer, (504) 927-7660; 
MASSACHUSETTS: Boston, American Used 
Computer Corp., (617) 261-1100, Waltham. 
Computer Mart. Inc., (617) 899-4540; MARY¬ 
LAND: Rockville, Computer Workshop, Inc., 

(301) 468-0455; MICHIGAN: Ann Arbor, Compu- 
mart. Inc., (313) 994-4445; Maybee, Small Scale 
Systems. (313) 973-9311; Oak Park, Inatome & 
Associates, (313) 542-4862; Troy, General 
Computer Co., (313) 362-0022; MINNESOTA: 
Eagar, Byte Shop of Minnesota, #21 St. Paul, 
Microprogramming Inc., (612) 454-8857, NEW 
HAMPSHIRE: Nashua, Ronald Cordova. (603) 
889-0691. Union, Computer Shop. (603) 473-2323; 


NEW JERSEY: Colonia, Computer Mart of 
New Jersey, (201) 574-2173; Edison, William 
Electronic Supply, (201) 985-3700, Hoboken, 
Hoboken Computer Works, (201) 420-1644; 

NEW YORK: East Meadow, Computer Mart, 
Long Island; Fayetteville, Computer Enter¬ 
prises. (315) 637-6208; Great Neck, Computer 
Microsystems, (516) 829-9083; Hollis, Synchro 
Sound Enterprises, (212) 468-7067; Ithaca, Ithaca 
Audio, (607) 273-6401, New York City, Computer 
Mart of New York, (212) 279-1048; Audio Design 
Eiectromcs. (212) 226-2038; Oneonta, Collegiate 
Audio, (607) 432-1930; Water Mill, John Rose 
Business Systems, (516) 726-4911, White Plains, 
The Computer Corner, (914) 949-DATA; NORTH 
CAROLINA: Boone, Joseph J. Howell, (704) 
963-5816, Raleigh, Computer Associates, Inc., 
(919) 833-3012; NORTH DAKOTA: Bismarck, 
Kent Horne, (701) 258-2299, OHIO: Columbus, 
Data Systems; Delaware, Microworks Inc., 

(614) 881-5665; Cleveland, ELS Systems Engin¬ 
eering, (216) 321-8303/249-7820, Cincinnati, 
Scandinavian Handicraft, (513) 561-6785/ 
281-6773; Genoa, Data Systems; OREGON: 
Portland, Byte Shop #4, (503) 223-3496; Eugene, 
The Real Oregon Computer Co., (503) 484-1040; 
PENNSYLVANIA: Frazer, Personal Computer 
Corporation, (215) 647-8460; New Castle, 
Lombardi Electronics, (412) 654-2235; Philadel¬ 
phia, Byte Shop #18; Caldwell Computer 
Company. (215) 224-9133/224-9926; Pittsburgh, 
Martin J. O'Boyle & Associates, (412) 361-1602; 
State College; The Caravan, (814) 237-1392; 
RHODE ISLAND: Warwick, Computer Power 
Inc., (401) 738-4477; TENNESSEE: Antioch, 
Surya Corporation, (615) 794-0499, TEXAS: 
Arlington, Multi-Information Systems. (214) 
748-9711; Austin, Austin Micro Products, (512) 
446-2248; Houston, Electronic Specialty Com¬ 
pany, (713) 333-2558; Polaris Computer Systems, 
(713) 527-0348; The Communication Centers, 
(713) 774-9526; Pasadena, 

Young Electronics Service, (713) 487-0446; 
Richardson, The Micro Store, (214) 231-1096; 

So. Houston, Computer Consultants, (713) 
946-0456; UTAH: Provo, Computers & Stuff, 

(801) 377-1717 Salt Lake City, The Computer 
Room. (801) 466-7911; Computer Center, (801) 
266-5906; Sandy, Micro Computer Systems, 

(801) 571-3263; VIRGINIA: Blackburr, Con¬ 
solidated Services Corp., (703) 951-1031/951-9469; 
Reston, Media Reactions, Inc., (703) 471-9330; 
Richmond, Computer Hobbies Unlimited. (804) 
276-5056; WASHINGTON: Bellevue, Byte 
Shop of King County #20, Lacy, Microcomputer 
Applications, (206) 456-3924; Seattle, The 
Retail Computer Store, (206) 524-4101; American 
Mercantile Co., (206) 624-6141; Tacoma, Com¬ 
puter Mart Tacoma, (206) 752-6565; WEST 
VIRGINIA: Elkins, Allegheny Computer Services, 
(304) 636-6600; WISCONSIN: Beloit, Austin 
Computer Company, (608) 365-6095 Marinette, 
Lauerman Department Store, (715) 735-3311; 
Milwaukee, The Milwaukee Computer Store, 

(414) 259-9140; INTERNATIONAL: AUSTRALIA: 
Bankstown, Automation Instrument Service; 
Mularave, Sontron Instruments, 560-0358; 
CANADA: Brandon, Manitoba, Canadian 
Microcomputer, (204) 725-1600; Dave Clark, 

(204) 727-2321, Calgary, The Computer Shop, 
(403) 243-0301, Toronto, Computermaster 
Systems, Ltd., (416) 924-9789, Trintronics Ltd., 
(416) 368-9539; John Crawford, (416) 487-7415; 
Vancouver, BC., Richard Brown; BELGIUM: 
Janimex SPRL, 1180 Bruxelles; ENGLAND: 
London, The Entryphone Company, Ltd., London 
SW10; ISRAEL: Z. Melcer, Ltd., Haifa Bay, 

26110; MEXICO: Ho De Mexico, S.A., Mexico 
7, D.F.; Intelex, S.A., Mexico 18, D.F., Telex 
017-72-514; SWEDEN: Hobby Data, 12 Malmo; 
SWITZERLAND: Bit Shop, Studer Electronic, 
8006 Zurich; TAIWAN: Taipei, Sunshine Trading 
Company. 


Join Our Growing Network of 
World-Wide Independent Dealers. 



IMS Manufacturing Corp. 
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There’s 
another side 
of IMSA1 
you should know 



IMSAI VIDEO DISPLAY 

Assembled $1199.00/Unassembled $699.00 

IMSAI MULTIPLE I/O BOARD 
Assembled $350.00/Unassembled $195.00 


Sure you know our IMSAI 8080 
computer. Its size, quality 
performance and price set the 
industry standard for value. 
There’s another, equally important 
side of IMSAI—our broad and 
ever growing I/O product line. 
Right now IMSAI offers an array 
of sensibly priced, versatile, high- 
quality interfaces and peripherals 
that live up to the IMSAI 8080 for 
quality technical leadership, 
and value. 

IMSAI VIDEO DISPLAY. We 

call it the most powerful, flexible 
video display interface available. 
With up to 3 boards that fit into 
your IMSAI you can display color 
characters and color graphics 
simultaneously. • Unlimited 
image control. • Large capacity 
display • Eight colors; 7 half tones. 
• All cables included. • Full 
ASCII character set. • Character 
blink, reverse video, multiple 
cursor and double-width 
characters. 



IMSAI KEYBOARD. 53 key 

ASCII encoded keyboard with 
good touch quality and upper 
case alphanumeric keys that 
duplicate functions of the ASR-33. 
Supplied with commercial grade 
cabinet and cable. Interfaces to 
any 8-bit parallel port. 

IMSAI 44 COLUMN PRINTER. 

44 column dot matrix printer 
offering hard copy output at an 
affordable price. Interfaces to 
many computers using an 8-bit 
parallel output port. Simple 
programming and installation. 
Self-contained with case, cable, 
power supply timing, control and 
character generation included. 
Produces 75/lines/min.; double 
size characters software selectable. 




IMSAI MULTIPLE I/O BOARD. 

Simultaneous control of key¬ 
board, printer, tape cassette (Byte 
or Tarbell) and teletype (or CRT) 
by a single MIO board. Our 5-port, 
multiple I/O board combines the 
most commonly used I/O inter¬ 
faces including a cassette interface, 
two parallel I/O ports, one serial 
channel and one control port— 
all on one board! 


And many other IMSAI I/O 
interfaces to expand your system. 
Examples: 

IMSAI Programmable 
Parallel I/O board offering 6-ports 
for the ultimate in I/O flexibility 
and control. 
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IMSAI PRINTER 
Assembled $549.00/Unassembled $399.00 


IMSAI KEYBOARD 
Assembled $199.00 




IMSAI 2-Channel serial 
I/O board with 3 modes for total 
versatility in communications. 

IMSAI 4-Port Parallel 
I/O board with LEDs for visual 
observation of data flow. 

IMSAI Intelligent Bread¬ 
board for easier, more accurate 
circuit design and classroom 
instruction. 

IMSAI 4K RAM -the 
best price performance 4K RAM 
board on the market. 


Yes, the other side of 
IMSAI has much to offer. It’s a 
complete I/O line with products 
that match the IMSAI 8080. We 
offer a detailed, illustrated catalog 
describing the IMSAI 8080, its 
options, peripherals, software, 
prices and specifications. Send 
one dollar to cover handling. 
Write or call for name of the 
nearest dealer. 



Socket sets for all boards. 

Use for easier board maintenance. Dea , er i iries invited 
ror commercial applica¬ 
tion—Our IMSAI floppy disc with 
disc operating system and 
extended BASIC. 


IMS Manufacturing Corp. 

14860 Wicks Boulevard 
San Leandro, CA 94577 
(415) 483-2093 
TWX: 910-366-7287 
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MICROCOMPUTERS 


Portable Microcomputer System Offers 
Built-In I/O Peripherals 

The DE68 is a fully-configured, portable 
microcomputer structured around the widely used 
6800 microprocessor and packaged in an attache- 
style carrying case. 



Unlike most microcomputers, which can at best 
offer the computer user an interface to an external 
CRT terminal or teletype, DE68 is a stand-alone 
system equipped with built-in I/O support 
peripherals. These “micro”-peripherals include a 
96-character keyboard, a miniature cassette tape 
system for storage of up to 100k bytes of program 
or data per cassette, and a twenty-column 
alphanumeric display for operating system interac¬ 
tive communication. An optional Micro-Printer is 
also available to provide the system with built-in 
hardcopy output capability. 

For further information contact Digital Electronics 
Corporation, 415 Peterson Street, Oakland, CA 
94601; (415) 532-2920. 

CIRCLE INQUIRY NO. 82 

Allair 680B 

The Altair 680b microcomputer is an excellent 
compromise between computer power and low cost 
structure, without sacrificing design reliability. The 
system is based on the 6800 microprocessing unit, 
which adapts nicely to a minimum design con¬ 
figuration. The Altair 680b measures 11-1/16" wide 
x 11-1/16" deep x 4-11/16" high. The basic system 
is available in two configurations—a turnkey model 
and a full front panel model—depending upon the 
intended application. 



The main PC Board fits along the bottom of the 
Altair case and plugs directly into the front panel 
board. It contains the new 6800 microprocessor, 
1,024 bytes of additional PROM or ROM, and a 
single Interface port with a Motorola ACIA serial in¬ 
terface adapter which can be configured either RS- 
232 or TTY. A five level Baudot interface option is 
also available. 

The 680b is supported by its own 16k memory 
board, a Universal I/O board and Altair 680 BASIC 
software. 

For further information contact MITS, 2450 
Alamo SE, Albuquerque, NM 87106; (505) 243- 

7821- CIRCLE INQUIRY NO. 83 


Sol PC for Computer Intelligent Terminal Use 

A highly sophisticated all on one board PC kit for 
use as either a computer or intelligent terminal has 
been announced by Processor Technology, 
Emeryville, California manufacturer of small com¬ 
puter kits and associated modules. 

Known as the Sol Terminal Computer, the new 
unit with all memory and interface electronics in¬ 
cluding video display, keyboard interface, audio 
cassette interface, all necessary software plus the 
ability to accept the Processor Technology line of 
memory and interface modules sells for $475 in kit 
form. 



The Sol can be used as a microcomputer, low 
cost CRT terminal, and editing terminal. Built 
around the 8080 microprocessor, the Sol terminal 
consists of a PC assembly with the microprocessor, 
512 eight-bit bytes of PROM on a plug-in per¬ 
sonality module, 2048 eight-bit words of RAM, a 
1024 character video display generator, keyboard 
interface, serial and parallel interfaces for con¬ 
nection to external devices and an edge connector 
for memory expansion. Optional extras include a 
power supply, video monitor, ASCII keyboard and 
case. Other options are a floppy disk system, high 
speed papertape reader, PROM programmer and 
color graphics interface. 

Because the Sol uses the 8080, memory can be 
expanded to 65k bytes. The Sol is completely com¬ 
patible with Imsai, Altair and other S-100 bus com¬ 
puters. 

For further information contact Processor 
Technology, 6200 Hollis Street, Emeryville, CA 
94608; (415) 652-8080 

CIRCLE INQUIRY NO. 84 

Low-Cost Microcomputer System Makes 
Learning Microprocessors Easy 

A new educational microcomputer system, 
based on the 8-bit 8080A microprocessor, 
designed for classroom instruction or home study 
for people with no previous experience in computer 
programming and only a fundamental knowledge of 
electronics. 

The Mini-Micro Computer (MMD-1) from E&L 
Instruments, Derby, Conn., includes all the 
hardware, firmware and easy-to-understand in¬ 
structions necessary for learning basic microcom¬ 
puter programming and interfacing. The course 
organization emphasizes the role of the 
microprocessor in machine and process control 
applications. 


Complete Microprocessing System For 
Under $250 

The Gemini system is adaptable to almost any 
microprocessing need. It’s a single-board com¬ 
puter, complete unto itself. It fits standard-size 4y2” 
wide card racks. It uses a single, industry standard 
22-pin double-sided edge connector which means 
this system will also fit right into any standard 22-pin 
backplane. 

As a parallel processor, the Gemini-68 contains 
fully buffered and tristatable address and data 
buses. 

Although the 6800 MPU can be edited to permit 
direct memory access, the Gemini-68 also has on¬ 
board provisions for "cycle-stealing” DMA, an im¬ 
portant technique for critical applications where 
speed is a necessity. 

The Gemini-68 processor/memory system com¬ 
ponents (processor board, 8K RAM board and 8K 
EPROM board) may be purchased separately. In 
quantities of 1-10, the processor and 8K RAM 
boards are $245 each. These boards are shipped 
fully stuffed, burned in and tested. The 8K EPROM 
boards are stuffed with all components except the 
EPROMs, however EPROM sockets are provided. 
The 8K EPROM board ($125) is also burned in for 
24 hours and fully tested. Contact us regarding 
larger quantities. Allow approximately 4 weeks for 
delivery. 

For further information contact M & R Enterprises. 
P.O. Box 61011, Sunnyvale, CA 94088. 

CIRCLE INQUIRY NO. 86 


Quay 80AI Microcomputer 

The Quay 80AI is designed around the Zilog Z- 
80 microprocessor and runs at 2.5 MHz. 



The board provides the hobbiest and ex¬ 
perimenter with a complete microcomputer, requir¬ 
ing only a power supply and terminal device, or the 
100 pin edge connector may be plugged into an 
Altair® or IMSAI® bus in place of the 8080 based 
CPU board. 

The Quay 80AI is priced at $450.00 in kit form, 
and $600.00 fully assembled. Delivery is stock to 
30 days. Quay Corporation offers an Educational 
and Dealer purchasing plan. 

For further information contact Quay Cor¬ 
poration, P.O. Box 386, Freehold, NJ 07728; (201) 
681-8700. 

CIRCLE INQUIRY NO. 87 


Affordable Z-BO CPU 



A completely assembled and tested MMD-1 
ready for use sells for $540 each. In kit form with all 
parts ready for assembly, the price (including all in¬ 
structional materials) is $380. 

For further information contact E&L Instruments 
Incorporated, 61 First Street, Derby, CT 06418; 
(203) 735-8774 Telex 963536. 

CIRCLE INQUIRY NO. 85 


Affordable Computer Products is producing a 
new M ITS/I MS fully compatible Zilog 80 based 
CPU called AZPU. The unit preserves the use of all 
standard 8080 instructions and additional Z80 in- 

etruotione 



Most notable of those added are indexed, 
relative, and bit addressing operations and the 
block transfer and search instructions. The unit 
comes with a 2MHz crystal controlled clock but can 
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WHO DARED TO CHALLENGE THE 8080 & 6800 SYSTEMS? 

WE DID! 




7" x 16" x 14-3/4" 


A COMPLETE SYSTEM 
FOR ONLY $ACQ 00 

s 709. 00 


KIT FORM 

ASSEMBLED and TESTED 


COMPARE STANDARD FEATURES ON BASIC SYSTEMS 

YOU’LL SEE WHY THE VERAS F-8 SYSTEM WINS HANDS DOWN! * Registered Trademarks of Fairchild and Motorola 


STANDARD FEATURES 

VERAS F8 

8080 & 8080A 
SYSTEMS 

6800 

SYSTEM 

Parallel I/O Ports 

(3) 8 Bit Bidirectional Brought Out To Rear Panel Conn's. 

None 

None 

Serial I/O Port 

RS-232 or TTY Brought Out To Rear Panel Term. Strip. 

None 

RS-232 or TTY 

Interval Timers 

(2) Programmable Interval Timers 

None 

None 

Interrupts 

a) Vectored Interrupt To Location 0090 Hex. 

b) Vectored Interrupt Programmable Location 

c) Two Vectored Interrupts Associated With interval 
Timers 

d) Total of (4) Interrupts In A User Defined Priority 
Interrupt Structure 

None 

a) 2 Non Vectored 
Interrupts on P 1 A 

b) 2 Vectored S W 1 ( 

N M 1 

c) Total of 4 Non Pri 
oritized Interrupts 

Built In Mini Operating System 
in ROM For Terminal And 
Memory Debug 

FAIRBUG* 

None 

MIKBUG* 

Loader Program 

Automatic Internal ROM 

Manual Console 
Switches 

Automatic Internal 
ROM 

Static RAM Memory 

1024 BYTES 

None 

2048 BYTES 

Card Rack 

Rugged Alum. Self Contained Card Rack/Plastic Self 
Aligning Card Guides 

Card Supports 

None 

Auxiliary DC Power To 

Power Peripherals 

+5V, -5V, +12V, -12V @ 1 Amp. Ea. Regulated At 

Rear Panel Terminal Strip 

None 

None 

Basic Kit Price 

$459.00 

$539.00, $599.00 or 
$840.00 Depending 
On System 

S395.00 




OUR 4K STATIC RAM BOARD FEATURES: (OPTIONAL) 

• On board decoding for any four of 64 pages. • Address and data lines are fully buffered 

• No onboard regulators to cause heat problems (Chassis mounted) <£H| ^QOO 

• 4K memory boards with connector, buffers, static RAM's & sockets are available in kit form S' ' i ~T'J 


The More Flexible and Expandable 
Computer at a Comparative Price. 


the VERAS SYSTEM 


The VERAS System can be made into a 
1 7K processor by merely adding four of our 
optional memory boards. The kit includes 

everything you need to build the VERAS F-8 Computer as described. All boards, connectors, 
switches, discrete components, power supply and cabinet are supplied. Programming manual, 
data book and simplified support documentation supplied, 8K Assembler and Editor (paper 
tape or K.C. std. cassette) available on request with minimum order of 8K RAM. 


VERAS SYSTEMS 


THE CPU 
BOARD 
FEATURES: 


• Two I/O portseach on the CPU and ROM chip make 32 bidirectional TTI lines. 

• The Faifbug* programmer) storage unit provides the programmer with all 
I/O subroutines, allows the programmer to alter or display memory, and 
register its contents via teletype. 

• Programmable internal timer is huilt into the ROM chip. 

• Built in clock generator and power on reset are built into the CPU chip 

• There is a local interrupt with automatic address vector 

• It is expandable to 65K bytes of memory. 

• 20 mil loop and/or RS232 interface included. 

• 1 K of on board 2102 RAM. 

Serial interface built into PSU chip 

’Fairbug is a registered trademark of Fairchild Corp. 


’Fairbug is a registered trademark of Fairchild Corf 

TINY 2 K BASIC (AVAILABLE) OCT. 15,1976 $25.00 
FULL BASIC (available) DEC. 15,1976 $50.00 

Computer dealers and hobbyist club inquiries are invited. Fxnecreri delivery time 30 h»vs nr iec« 


Expected delivery time 30 days or less. 


Warranty: 90 days on parts and labor for 
assembled units. 90 days on parts for kits. 
Prices, specifications, and delivery subject 
to change without notice. 


VERAS SYSTEMS 

A Div. of Solid State Sales, Inc. 

Box 74E, Somerville, MA 02143 
(617) 547-1461 

□ Enclosed is check for $ 
or □ Master Charge H _ ___ 

□ VERAS F-8 Computer Kit □ Assembled 

□ 4K RAM Board Quantity _____ _ 

Name_ 


> 


Address_ 

City, State 


-Zip 
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run at 4MHz with only a crystal change. The bus is 
fully buffered and is regulated separately from the 
remaining circuits regulator. 

For further information contact Affordable Com¬ 
puter Products, 3400 El Camino Real, Santa Clara, 
CA 95051; (408) 249-5834. 

CIRCLE INQUIRY NO. 88 

F-8 Microprocessor Design 

Fairchild’s F8 Microprocessor Family offers the 
hobbyist a complete system that requires no ROM. 
The system consists of the 3850 Central Process¬ 
ing Unit, the 3853 Static Memory Interface, and any 
other standard memory device, i.e., PROM or RAM, 
supplied by the hobbyist. This system includes 16 
bidirectional I/O lines, one interrupt level, program¬ 
mable timer, on-chip clock and control logic, and a 
64 byte RAM on the CPU. I/O lines and interrupt 
levels can be expanded via the 3861 Peripheral 
I/O. 



In addition, Fairchild offers the hobbyist a fully 
assembled and tested Evaluation Kit. The Kit 
provides an assembled microcomputer utilizing the 
3850 CPU, 3851A Program Storage Unit, and 3853 
Static Memory Interface. It demonstrates techni¬ 
ques of microprocessor programming by providing 
IK byte RAM program capacity and a special 
debug program. The Evaluation Kit also is supplied 
with a prewired cable terminating in an edge con¬ 
nector, a teletype connector, and power supply 
plugs. 

For further information contact Fairchild Micro 
Systems Division, 1725 Technology Drive, San 
Jose. CA 95110; (415) 962-3816. 

CIRCLE INQUIRY NO. 89 

The Altair 8800B 



The Altair 8800b is a second generation design 
of the most popular microcomputer in the field, the 
Altair 8800. 


Built around the 8080A microprocessor, the 
Altair 8800b is an open-ended machine that is 
compatible with all Altair 8800 hardware and soft¬ 
ware. It features the standard 100-pin Altair bus 
structure with a single-piece 18-slot motherboard. 
Directly addresses up to 64K of memory and 256 
separate input and output devices. 

For further information contact MITS, 2450 
Alamo SE, Albuquerque, NM 87106; (505) 243- 
7821. 

CIRCLE INQUIRY NO. g 0 

Low Cost System 

Intel Corporation has a number of products of 
interest to the hobbyist and small business com- 
puterists. Among these products are the SBC 80/10 
and 80/20 Single Board Computers, the SDK 80 
System Design Kit, and the Microcomputer Soft¬ 
ware (InsiteTM ) User’s Program Library. 

For further information contact Intel Literature 


Department, 3065 Bowers Avenue, Santa Clara, CA 
95051. 

CIRCLE INQUIRY NO. 91 

The POLY 88 Central Processor 

The POLY 88 Central Processor puts together 
several features on a single card. 1/2K of RAM plus 
sockets for up to 3K of 2708-type PROM or ROM. 
On-card memory is a 4K block with a user select- 
table starting address (0.4K, or 28K). 



On-card memory can be "switched out” by soft¬ 
ware to read off-board memory. Eight interrupts are 
provided for use by I/O devices, so that processing 
can continue between successive inputs or outputs. 
Optional serial input-output port features software- 
controlled baud rate that lets you selectively read 
and write with up to two I/O devices at different 
baud rates. Serial option includes one or two mini¬ 
cards—part of the cable connection to the back 
panel—to interface with cassette or RS-232/current 
loop. 

For further information contact PolyMorphic 
Systems, 737 S. Kellogg, Goleta, CA 93017; (805) 
967-2351. 

CIRCLE INQUIRY NO. 92 


Digital Group System 

The Digital Group offers a comprehensive, easy- 
to-use and adaptable system for the hobbyist and 
businessman. The video-based system, which in¬ 
cludes CPU, cassette storage system and a host of 
software packages is competitively priced and is 
designed to combat rapid obsolescence so often 
encountered in this fast-moving high technology 
field. 



The Digital Group offers interchangeable CPUs 
from different manufacturers—8080, 6500, 6800 
and Z-80 by Zilog—which are interchangeable at 
the CPU card level to protect the major investment 
in memory and I/O. 

Prices for standard systems including cabinet, 
power supply, and all standard features start at 
$645 for Z-80, $595 for 8080 and 6800, and $545 
for 6500. 

For further information contact The Digital 
Group, P.O. Box 6528, Denver, CO 80206; (303) 
861-1686. 

CIRCLE INQUIRY NO. 93 

6800 CPU Board 

Finally, a quality 6800 board for prototype or the 
heart of your system. Large ground plane and 
voltage plane, not little power traces. A 4/16 
address decoder, not a host of little gates which 
may require trace cutting and jumpering to do the 
job we did right the first time. Two easy to use fast 
parallel interface units for I/O not a serial interface 
requiring an expensive teletype. Two 6810 rams for 
full implementation of direct adressing mode. Four 


spare 24 pin sockets and six spare 16 pin sockets 
to do your own thing: serial I/O, display decoders, 
TV interface or whatever. Memory is fully expan¬ 
dable, and, of course, plated thru holes with large 
pads, quality sockets and bypass capacitators. 

Board with sockets, $42.50. 

For further information contact Kathryn Atwood 
Enterprises, P.O. Box 5203, Orange, CA 92667. 

CIRCLE INQUIRY NO. 94 


Digital Group Z-80 System 

A new generation CPU has been integrated into 
the Digital Group microcomputer system for the ul¬ 
timate in performance. The Z-80 combines all the 
advantages of the 6800, 6500, and 8080 into one 
chip that maintains complete compatibility with 
8080 software. 



Features of the Digital Group Z-80 System also 
include 80 new instructions, 696 operation codes, 
extensive 16-bit arithmetic, three interrupt modes, 
built-in automatic dynamic memory refresh and 
eleven addressing modes. 

The Z-80 CPU is completely interchangeable 
with Digital Group 8080A, 6800, and 6500 CPU’s, 
and a complete system is priced as low as $475. 

For further information contact The Digital 
Group, P.O. Box 6528, Denver, CO 80206; (303) 
861-1686. 

CIRCLE INQUIRY NO. 95 


Multi-Micro 

The ETCETERA System from Electronic Tool 
Company offers a compatible range of computing 
power from an economical Basic System to a high- 
performance multiple-processor computer with 
parallel processing, fail-safe reliability, and mixed 
CPU capability. 



Fully assembled, tested, with power supply and 
enclosure, the $725 ETC-1000 Basic System uses 
the MOS 6502 processor. Additional processors on 
plug-in modules permit addition of Z-80, 8080, F8, 
and 6800 CPU’s. Up to eight different processors 
may operate within a common system, sharing 
software, I/O, and other resources. 

For further information contact Electronic Tool 
Company, P.O. Box 1315, Hawthorne, CA 90250; 
(213) 644-0113. 


CIRCLE INQUIRY NO. 96 



Cromemco is introducing a major new 
development tool for a major new CPU chip, the 
Zilog Z-80. (The Z-80 is widely regarded as the 
most powerful microprocessor chip available and 
capable of generating a new level of ‘smart’ devices 
of all types. Cromemco is, in fact, basing its new 


50 INTERFACE AGE 


NOVEMBER 1976 




















system on the Z-80/4, an advanced version of this 
new CPU.) 



The Cromemco Z-1 is priced at $2495 and is 
ready to use at that figure. A terminal can be directly 
plugged into its RS232 connector. 

For further information contact Mr. Joe McCrate, 
Cromemco 2432 Charleston Road, Mountain View, 
CA 94040; (415) 964-7400. 

CIRCLE INQUIRY NO. 97 

TPU 


The Sphere TPU/1 micro computer on a card 
designed for use in control environments; whether it 
be personal, Business, Industrial, or Engineering. 
TPU is an expandable CPU on a 4.4x4.9 inch edge 
connector board. With the Motorola 6800 
microprocessor a 6820 parallel interface 256 or 512 
bytes of EPROM 2048 bits of static RAM, and a 
crystal controlled clock driver. Available on the 72 
pin edge connector are all the necessary signals to 
interface the TPU/1 to almost any device. You can 
program the read only memory with special instruc¬ 
tions to meet your needs, or buy our programmed 
ROM’s. 



Build or design your own computer con¬ 
figuration. The static memory is expandable to 32k 
and you can control teletype or other I/O devices. 

For further information contact Sphere Cor¬ 
poration, 940 North 400 East, North Salt Lake, UT 
84054; (801) 292-8466. 

CIRCLE INQUIRY NO. 98 

Sphere 300 

The Sphere Series 300 micro computer is a 8-bit 
parallel microprocessor system using the Motorola 
6800. Properly configured the computer is capable 
of performing all small business functions inventory 
control, accounting, security alarms, etc. Play 
games, do personal budgeting. 



Systems are complete with CPU, CRT, 
Keyboard, PDS and power supply. Available op¬ 
tions are Serial Interface with TTL, TTY, RS232, 
Modem, and Standard Audio Cassette. Parallel 
Interface offers 64 lines of digital input/output. Extra 
RAM memory up to 64K bytes. Peripherals include 
80 character line printer, dual floppy disk memory. 

For further information contact Sphere Cor- 


If you want a microcomputer 
with all of these standard features • • • 



• 8080 MPU (The one 
with growing soft¬ 
ware support) 

• 1024 Byte ROM 
(With maximum ca¬ 
pacity of 4K Bytes) 

• 1024 Byte RAM 
(With maximum 
capacity of 2K 
Bytes) 

• TTY Serial I/O 

• EIA Serial I/O 

• 3 parallel I/O’s 

• ASCII/Baudot 
terminal com¬ 
patibility with TTY machines or video units 

• Monitor having load, dump, display, insert 
and go functions 


• Complete with card 
connectors 

• Comprehensive 
User's Manual, plus 
Intel 8080 User’s 
Manual 
• Completely 
factory assembled 
and tested — not 
a kit 

• Optional ac¬ 
cessories: Key¬ 
board/video 
display, audio 
cassette modem 
interface, power supply, ROM programmer 
and attractive cabinetry... plus more options 
to follow The HAL MCEM 8080. $375 


•. .then let us send you our card 


HAL Communications Corp. has 
been a leader in digital communi¬ 
cations for over half a decade. 

The MCEM-8080 microcomputer 
shows just how far this leadership 
has taken us...and how far it 
can take you in your applications. 
That’s why we’d like to send 
you our card—one PC 
board that we feel is the 
best-valued, most complete 


microcomputer you can buy. For 
details on the MCEM-8080, write 
today. We’ll also include compre¬ 
hensive information on the HAL 
DS-3000 KSR microprocessor- 
based terminal, the terminal that 
gives you multi-code compati¬ 
bility, flexibility for future 
changes, editing, and a 
convenient, large video 
display format. 



HAL Communications Corp. 

Box 365,807 E. Green Street, Urbana, Illinois 61801 
Telephone (217) 367-7373 


NEW: MATRIX PUBLISHERS 


MICROCOMPUTER DICTIONARY AND GUIDE 
Charles J. Sippl and David A. Kidd 

Over 8000 definitions and explanations of terms and concepts relat¬ 
ing to microprocessors, microcontrollers and microcomputers. Spe¬ 
cial sections on programmable calculators; math and statistics 
definitions; flow chart symbols and techniques; binary numbers and 
other related computer terms. There is also a comprehensive elec¬ 
tronic/computer abbreviations and acronyms section. 704 pages. 
PROGRAMMABLE CALCULATORS Price: $17.95 

Charles J. Sippl 

An introductory textbook on calculators that reviews calculator 
capabilities, usage and programming from the basics of how to use 
keyboards, special function keys and preprogrammed units to ad¬ 
vanced programmable calculator systems for use in engineering, 
science and communication. Includes a section on programming 
processes and procedures for calculators and a glossary of calcu¬ 
lator terms. Approx. 350 pages. Price: $8.95 

1024 QUESTIONS AND ANSWERS ABOUT HOME COMPUTERS 
Richard L. Didday 

A book for the person interested in microcomputers who wants to get 
an idea of what it can be like before buying the equipment and for the 
person with a microcomputer who wants ideas for things to do, help 
in reading the literature, help in deciding what ways to go. 144 pages. 
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poration, 940 North 400 East, North Salt Lake, UT 

84054; (801) 292-8466. 

^^J|RCL£_JMgUIRY^I0^99 

Computer in a'Bodk 

The lasis igfr384 Xomputer iru a^Brtok is an 8080 
based system on a single PC board. It contains a 
crystal clock, an 8080A CPU, 1024 bytes of bipolar 
PROM containing the system monitor program, 
three additional sockets for up to 1024 bytes of 
PROM, eight 2102 RAMs with capacity of 1024 
bytes of program and data storage, a 24 key 
keyboard and eight 7-segment displays. I/O con¬ 
sists of two TTL compatible I/O ports and a set of 
jacks that can be connected to a consumer cassette 
tape recorder. This allows the user to store and 
retrieve programs on inexpensive cassette tapes. 



The price of the ia7301 Computer In A Book will 
be $420.00 in quantities of one. The introduction 
date is estimated as October 19th. 

For further information contact IASIS Inc., 815 
W. Maude Ave., Sunnyvale, CA 94086. 

CIRCLE INQUIRY NO. 100 

8080 OEM Microcomputer System Card and 
Support Software 

Microcomputer Associates Inc. (MAI), 
manufacturers of microcomputer-based kits, 
boards, and systems, has begun shipment of 
8080A/9080A OEM cards, the smallest, most 
powerful microcomputer-based system card 
available on todays OEM market. 


' ■WT il HWtMPW fy 'H I M ' M I f f il l* !!! 



A full set of additional support boards including 
RAM cards, PROM cards, I/O cards and Power 
Supply cards, allow the user to easily tailor a system 
to his specific needs. The 8080A/9080A card is 
fully assembled and tested. 

For further information contact Ray Holt or 
Manny Lemas, Microcomputer Associates Inc., 
2589 Scott Boulevard, Santa Clara, CA 95050; 
(408) 247-8940. 

CIRCLE INQUIRY NO. 101 


6800 uP System Analyzer/Controller 

A O Systems has introduced an inexpensive yet 
complete 6800uP development and debugging 
tool. Standard functions include: setting and ex¬ 
amining registers, Examining & Depositing in 
Memory (65K), Hardware Breakpoint & Monitor, 
Run/Halt, and Single Step. 

Model MPA AO 6800 can be connected to any 
6800uP system without placing constraints on the 
system hardware or software design. The price for 
Model MPA AO 6800 is $695. 

For further information contact A O Systems, 
Inc., 1736 Front Street, Yorktown Heights, NY 
10598; (914) 962-4264. 

CIRCLE INQUIRY NO. 102 


M6800 Based Low Cost Microcomputer 
System Kit 

Southwest Technical’s SWTPC 6800 Computer 
System kit is based on the Motorola M6800 family 
of parts. 



The low $395.00 price includes all components, 
boards, hardware and documentation necessary to 
build a computer system which includes a ROM 
stored mini-operating system, 2048 words of RAM 
memory, RS-232/TTY serial interface, power 
supply, chassis and cover. The system is expand¬ 
able to 16,384 words of RAM memory with up to 
eight serial or parallel interfaces making it ideal for 
both stand alone and prototyping applications. 

For further information contact Southwest 
Technical Products Corporation, 219 W. Rhapsody. 
San Antonio. TX 78216; (512) 344-0241. 

CIRCLE INQUIRY NO. 103 

OSI Challenger 

The OSI Challenger is the computer for both the 
beginner and the experienced computer enthusiast. 
The Challenger is by far the easiest and most 
economical way for the beginner to get on line. 

For example, if you purchase a 4K Challenger 
68, you get BASIC free on paper tape with the com¬ 
puter. To bring BASIC on line, you simply remove 
the computer from its shipping carton, connect it to 
an ASR33 teletype with four wires (included), plug 
the machine in, turn it on, place BASIC in the 
reader, and type an “L". The computer will 
automatically load and execute the program. That’s 
all there is to it! You can be up and running in 
BASIC 30 minutes after you receive your 
Challenger! 



All Challenger memories operate at full 
processor speed, making the Challenger much 
faster than any hobby computer. 

For further information contact Ohio Scientific 
Instruments, 11679 Hayden Street, Hiram, OH 
44234. 

CIRCLE INQUIRY NO. 104 

Wyle Central Processor Unit 

The Wyle uP-CPU-1 is an 8-bit microcomputer 
central processor unit (CPU) using the Intel 8080A. 
The input/output bus, address bus, and control 
signals are all implemented on the CPU printed cir¬ 
cuit board to produce a simple to use hardware 
module. The CPU board interfaces directly with 
Wyle uP memory and input/output modules with no 
buffering required. The 3.25” x 4.5” card size is 
directly compatible with the Wyle logic card line 
making it possible to implement user designed 
hardware in the same card file with the microcom¬ 
puter system. 

For further information contact Wyle Computer 


Products, A Division of Wyle Laboratories, 3200 
Magruder Blvd., Hampton, VI 23666; (804) 838- 
0122 . 

CIRCLE INQUIRY NO. 105 

OSI 460Z CPU Expander 

The OSI 460Z CPU Expander is a totally new 
computer building block with phenomenal perfor¬ 
mance and flexibility. The 460Z’s main purpose is 
to allow a user to run 8080, Z-80, and 6100 (PDP-8 
software on his 400 system without modifying the 
software. 

The 460Z contains a Z-80 and Intersil 6100 
microprocessor, four PIAs for control and several 
multiplexers and demultiplexers. 



The OSI 460Z, like most other 400 series boards, 
is only $29.00 bare with manual, and, as an in¬ 
troductory special, we are offering this unbelievable 
package: OSI 460Z Board Bare with Manual and an 
Intersil IM6100I and a Zilog Z-80 ALL for $99.00— 
offer limited. 

For further information contact Ohio Scientific 
Instruments. 11679 Hayden Street, Hiram, OH 
44234. 

CIRCLE INQUIRY NO. 106 


The OSI 400 System Is Now 10 Boards 

The OSI 400 System can be configured from a 
single board computer to a large multiprocessor 
network. 



6800, 6502, Z-80, 6100 (PDP-8 Equivalent). 
System boards include: 4K RAM memory board, 
8K PROM memory board with onboard PROM pro¬ 
grammer. I/O board with A/D and D/A conversion, 
wireless backplane board, card extender board to 
aid in board servicing, prototyping board for 
custom designing, video graphics board, CPU 
board, and CPU expander board for multiprocess¬ 
ing — not to mention our audio cassette interface or 
our fabulous floppy! Yes, all 400 boards are fully 
compatible with the new OSI Challenger! 500NS. 
Cycle time and multiprocessor configuration with 
distributed memory and I/O are available; unpre¬ 
cedented performance at unbelievably low cost; 
fully buffered design with each board capable of 
driving 250 system boards; simple to understand 
and remarkably flexible 48 line bus structure; most 
system boards are $29.00 each including manual. 

Yes, all 400 boards are fully compatible with the 
new OSI Challenger! 

For further information contact Ohio Scientific 
Instruments, 11679 Hayden Street, Hiram, OH 
44234. 

CIRCLE INQUIRY NO. 107 

Wyle Microcomputer System 

The Wyle pP Series microcomputer system is a 
complete processing system based on the Intel 
8080A. Special hardware and software features of 
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the uiP Series greatly minimize time consuming 
detailed design and programming commonly 
associated with microprocessors. 



Features of the Wyle gP Series include: 

A complete family of CPU, memory and I/O 
modules on individual printed circuit boards which 
interconnect directly, with no user-designed buffer¬ 
ing required. 

Analog and digital I/O modules and com¬ 
munications interfaces operable over the range of 
0°C to 70°C. 

User oriented front panel with switches and 
lighted displays for data input, monitoring and con¬ 
trol. Available for use in a stand-alone version or 
with an interface to the DEC PDP-11. 

Compatability with the Wyle line of printed circuit 
logic cards, power supplies, card files and 
accessories. User designed logic can be 
implemented in the same card file with the 
microcomputer system. 

For further information contact Wyle Computer 
Products, A Division of Wyle Laboratories, 3200 
Magruder Blvd., Hampton, VI 23666; (804) 838- 
0122 . 

CIRCLE INQUIRY NO. 108 

Jolt Microcomputer 

JOLT CPU Card—Includes 8-bit NMOS MOS 
Technology 6502 CPU, which requires no clock, 
can directly address 65K of memory, has two index 


registers, 137 instructions with 11 “true" addressing 
modes, two interrupts and both single step and 
address halt capability. 



JOLT card is small - 4 , /2" x 7”—and has TTY and 
RS232C interface. Includes unique software IK 
ROM Debugger/Monitor DEMON ™ , fully 
documented. DEMON self-adapts to any terminal 
speed from 10-30 CPS (110 to 300 baud). 

For further information contact Microcomputer 
Associates Inc., 2589 Scott Boulevard, Santa Clara, 
CA 95050; (405) 247-8940. 

CIRCLE INQUIRY NO. 109 

808A Microcomputer 

Multisonics Inc., of San Ramon, California 
announces the release of the 808A microcomputer, 
a new concept in computer design. 



From a minimum system configuration with IK 
memory to a system with up to 64K RAM, ROM or 
combination of both, the 808A may be tailored to 
enable complete processing capabilities. As well as 
process applications, the addition of a four drive 
floppy disk system, expands memory capabilities, 
with 1 megabyte of off-line storage. Standard 
Software provided (based on 16K minimum) in¬ 
cludes an editor, relocatable linking assembler, 
relocatable linking loader and debug routine. 
Multisonics provides a standard utility package and, 
in addition, BASIC, EX-BASIC, FOCAL, FORTRAN 
and an assortment of library programs are also 
available. 

For further information contact Multisonics, 3300 
Crow Canyon Road, P.O. Box 350 San Ramon, CA 
94583; (415) 837-8111. 

CIRCLE INQUIRY NO. 110 

Universal Microprocessor Development 
System for 8080. 2650 and 6800 

A major new microprocessor development 
system is now available from Millennium that inter¬ 
faces directly to the 8080 and 2650 
Microprocessors. The System, Universal One, will 
interface to the 6800 by the end of 1976 and other 
microprocessors in the near future. 




Tfta Hi fcrdabls BfiT Taminal 

$525 complete with high resolution 9" monitor $400 without- 
Horizontal cursor control and bell $50 • INCLUDED FEATURES 1 



1(314) 645-3656 


MICRO-TERM INC. P.O. BOX 9387 ST. LOUIS. MO. 63117 


Prices 

FOR 


St. Louis 
BankAmericard 
& 

Mastercharge 


■ 64 characters by 16 lines 
•Auto Scrolling 
• Underline Cursor 
•RS232C or Current Loop 
•Data Rates of 110,300,600, 
1200,2400,4800,and 9600 
baud are jumper selectable 
•All oscillators (horiz., vert., 
baud rate, and dot size are 
crystal controlled 

The ACT-1 is a complete tele¬ 
type replacement compatible 
with any processor which supports a serial 1/0 port. 
Completely assembled and dynamically tested. 

,U# V VIDEO TERMINAL BOARD- $250- The same circuitry as used in the 
v 13 ACT-1 on a single 81/2 x 11" board. The VTB is assembled,tested and 
comes complete with power supply. Add your own parallel data keyboard and 
monitor to produce a complete serial I/O video terminal. Available - Dec. 1 • 
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Universal One significantly reduces the time 
required to get a prototype system from design into 
production. It reduces expenses by speeding 
hardware and software development and its Univer¬ 
sal architecture offers the greatest return on in¬ 
vestment of any development system available 
today. 

A basic Universal One System is available for im¬ 
mediate delivery for $8,900. Millennium provides 
complete documentation and service. 

For further information contact Robert D. Catter- 
ton, Millennium Information Systems, Inc. 420 
Mathew Street, Santa Clara, CA 95050; (408) 243- 
6652. 

CIRCLE INQUIRY NO. Ill 

Wave Mate’s Jupiter IIC 

Wave Mate’s Jupiter IIC is a 6800-based 
microcomputer using a monitor-quality TV inter¬ 
face, keyboard and cassettes for a complete 
system. It includes 10K RAM, 3K EPROM, 8 in¬ 
terrupt levels, and DMA capabilities. 



The video interface has a dual port memory for 
display refresh without using CPU cycles. The 
character set has upper/lower case ASCII, with 32 
lines of 64 characters. Graphics mode provides 128 
horizontal dots by 96 vertical. 

The dual audio cassette interface provides 300, 
600, and 1200 baud. Price $2,850 kit and $3,800 
assembled, tested and two cassette players. 

For further information contact Wave Mate, 1015 
W. 190th Street Gardena, CA 90248; (213) 329- 
8941. 

CIRCLE INQUIRY NO. 112 

Wince Micro Modules 

The WINCE Control Module is a microcomputer 
with a 6800 MPU, clock, IK bytes EROM or 2K 
bytes ROM, 512 bytes RAM, ACIA, (UART) serial 
i/o, 2 PIA's (32 TTL lines parallel I/O) and is fully 
expandable to 65K bytes RAM, ROM, I/O. 



Other WINCE modules include a RAM module 
loaded with 4, 8, 12, or 16 K bytes RAM, a ROM 
module with sockets for up to 16 IK EROMS or 
ROMS, an EROM Programmer, and an 8 channel 8 
or 10 bit A/D and D/A module. The student con¬ 
figuration of the WINCE Control Module shown in 
the picture will be given “FREE” to each attendee of 
WINTEK’s 3-day Hands-On j jP Short Course With 
Take Home Microcomputer to be offered in many 
locations in January, February, 1977. Tuition is 
$495. 

For further information contact Wintek Cor¬ 
poration, 902 N. 9th Street, Lafayette, IN 47905; 
(317) 742-6802. 

CIRCLE INQUIRY NO. 113 

The Data Handler 

The Data Handler is a complete microcomputer 
system on a single printed circuit board designed 


around the Mos Technology 6502 microprocessor. 

This complete microcomputer system contains 
1K bytes of random access memory, one eight bit 
parallel input port with data latch and interrupt 
strobe, and one eight bit parallel output port with 
clearable data flag. 



The Data Handler contains a 26 keyboard switch 
hardware controlled front panel which will load 
data, examine data, perform single cycle and single 
instruction, initialize the system, run and halt the 
system all in hexidecimal format. 

For further information contact Western Data 
Systems, 3650 Charles Street, Suite G, Santa Clara, 
CA 95050; (408) 984-7804. 

CIRCLE INQUIRY NO. 114 


Take Home A Micro 

WINTEK Corporation has scheduled its popular 
3-day “HANDS-ON MICROPROCESSOR SHORT 
COURSE WITH TAKE HOME MICROCOMPUTER” 
at nine locations next February and March. Each 
attendee receives a microcomputer to use at the 
course and then take home — a WINCE MICRO 
module including a 6800 MPU, clock, ROM, RAM, 
serial and parallel I/O. 



It is fully expandable using WINCE RAM and 
ROM modules. The ROM contains FANTOM II, a 
monitor/debug program that allows single step ex¬ 
ecution of user programs, insertion and deletion of 
break points, and set up of interrupt vectors as well 
as allowing user to load and dump programs, ex¬ 
amine and change memory and registers, and 
reset. The course covers microprocessor hard¬ 
ware, software, firmware, and economics. Tuition is 
$495. Course locations include Boston, Chicago, 
Dayton, Huntsville, Los Angeles, St. Petersburg 
Beach, Palo Alto, Philadelphia, and Washington, 
D.C. 

For further information contact WINTEK Cor¬ 
poration, 902 N. 9th Street, Lafayette, ID 47904; 
(317) 742-6802. 

CIRCLE INQUIRY NO. 115 

WYLE Microcomputer On-Line Development 
System 

MODS (Microcomputer On-Line Development 
System) is a powerful, user oriented microcomputer 
hardware and software development tool for use in 
the design of microcomputer systems based on the 
Wyle uP series. The uP series is a complete system 
of modules that, together with the existing line of 
Wyle logic card modules, presents a complete 
spectrum of microcomputer system development 
capabilities. The Wyle uP-CPU-1 central processor 
unit is designed around the Intel 8080A. 

For further information contact Wyle Computer 
Products, A Division of Wyle Laboratories, 3200 
Magruder Blvd., Hampton, VI 23666; (804) 838- 
0122. 

CIRCLE INQUIRY NO. 116 


Intel Announces New Low Cost Packaged 
OEM Microcomputer System 

Based on the Intel SBC 80/10 Single Board 
Computer, the System 80/10 contains all the 
memory and I/O hardware required for a wide 
range of OEM applications. The System 80/10 can 
be enhanced with the addition of up to three op¬ 
tional memory and/or I/O expansion boards. Soft¬ 
ware can be developed for specific OEM 
applications and may reside in either non-volatile 
read-only-memory or random access memory. 



The System 80/10 is available from stock at a 
single-unit price of $1,495. Price is less than $1,000 
in OEM production quantities. 

For further information contact Intel Corporation, 
3065 Bowers Avenue, Santa Clara, CA 95051. 

CIRCLE INQUIRY NO. H7 

The Micro Designer 

The Micro Designer is a unique developmental 
microcomputer system that can be used equally 
well in Education, Industry and Research and 
Development. The open configuration allows direct, 
solderless access to all buss lines, control signals 
and power on the new interface socket. It is fully 
supported by the Bugbook III written by Larsen, 
Rony and Titus that approaches teaching 
microcomputers in an unusually straight forward 
manner. It teaches the user in a programmed 
manner about every phase of hardware and 
software needed to become competent in the im¬ 
plementation of microcomputers to real world 
situations. 

For further information contact E & L Instruments 
Incorporated, 61 First Street, Derby, CT 06418; 
(203) 735-8774. 

CIRCLE INQUIRY NO. 118 

Complete“ “SC/MP” 8-Bit Microcomputer 

A completely functional 8-bit microcomputer 
system, based on the “SC/MP” microprocessor, 
can be assembled in less than 50 minutes with 
National Semiconductor Corp.'s new "SC/MP Kit.” 



The SC/MP Kit includes all the firmware and 
components that a person needs to build a work¬ 
ing system. 

For further information contact “SC/MP” 
Marketing, Hash Patel, 2900 Semiconductor Drive, 
Santa Clara, CA 95051; (408) 732-5000. 

CIRCLE INQUIRY NO. ng 


The MD-1 Developmental Microprocessor 
System 

A powerful device that is oriented towards hard- 
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ware and interfacing. The MD-0 and MD-1 sys¬ 
tems now come with an additional IK of R/W 
memory plus an extra DEC-2 for interface con¬ 
struction that can be used for semi-permanent cir¬ 
cuitry. 

For further information contact E and L Instru¬ 
ments, Inc., 61 First St., Derby, CT 06418; (203) 
735-8774. 

CIRCLE INQUIRY NO. 120 



MOS Technology, Inc. has begun deliveries of 
the KIM-1 Microcomputer System. 

!!!•= KIM-I 



The unit includes a single module, full docu¬ 
mentation, and all monitor and operating programs 
stored in ROM. 

KIM-1 is NOT a kit! The system is completely 
assembled, fully tested, and warranted against all 
defects. 

For further information contact MOS Techno¬ 
logy, Valley Forge Corporate Center, 950 Ritten- 
house Road, Norristown, PA 19401; (215) 666- 
7950. 

CIRCLE INQUIRY NO. 121 

Microcomputer-Based Small Business 
Accounting System 


Administrative Systems, Inc. recently an¬ 
nounced a breakthrough in the price/performance 
ratio of small business computer systems. 



The Phase/One microprocessor-based system 
consists of a MITS 8800A computer with 16K bytes 
of RAM, two or more floppy disks, and ADM-3 CRT 
terminal, and an LA-36 printer terminal, plus indi¬ 
vidually tailored applications programs to perform 
accounts payable, accounts receivable, payroll, 
general ledger, inventory control and job-cost ana¬ 
lysis. The basic system handles 2,000 accounts re¬ 
ceivable, 2,000 accounts payable, 2,000 employ¬ 
ees on payroll or 650 general ledger accounts. The 
total price for the hardware is $9,980 and each soft¬ 
ware package is $2,000. 

For further information contact: Mai R. 
Lockwood, ASI, 222 Milwaukee, Suite 102, Denver, 
CO 80206. (303) 321-2473. 

CIRCLE INQUIRY NO. 122 


Training Film Controller 


Microcomputer Associates, Inc. is currently 
manufacturing a 4-bit microcomputer-based inter¬ 
active training-film control system. The system is 
delivered as a ready to use, end-user product, en¬ 
closed in a plastic case and equipped with a con¬ 
trol keyboard and display. The entire unit is an MAI 
creation, encompassing specification, design, 
programming, prototyping and production manu¬ 
facturing. 

For further information contact MAI, 2589 Scott 
Blvd.. Santa Clara, CA 95050. 

CIRCLE INQUIRY NO. 123 


Low-Cost Microcomputer System Makes 
Learning Microprocessors Easy 

A new educational microcomputer system, 
based on the 8-bit 8080A microprocessor, de¬ 
signed for classroom instruction or home study for 
people with no previous experience in computer 
programming and only a fundamental knowledge of 
electronics. 




The Mini-Micro Computer (MMD-1) from E&L 
Instruments, Derby, Conn., includes all the hard¬ 
ware, firmware and easy-to-understand instruc¬ 
tions necessary for learning basic microcomputer 
programming and interfacing. The course organ¬ 
ization emphasizes the role of the microprocessor in 
machine and process control applications. 

A completely assembled and tested MMD-1 
ready for use sells for $500 each. In kit form with all 
parts ready for assembly, the price (including all 
instructional materials) is $350. 

For further information contact E&L Instruments 
Inc., 61 1st St., Derby, CT 06418; (203) 735-8774. 

CIRCLE INQUIRY NO 124 

8000 CPU Module 

The GNAT CPU Module fully utilizes its NMOS, 8 
bit microprocessor. The 8080 processor’s 2 us 
cycle time, 78 instructions, unlimited subroutine 
nesting, vectored interrupts, and DMA capabilities 


are fully developed, giving the GNAT CPU Module 
unmatched capacity and flexibility. This means 
greater ease of microcomputer-based product 
development and system design. 



The GNAT CPU Module has been designed to 
operate as the central processor unit of the GNAT 
8080 Micro Processor System. The module is a 
complete, self-contained central processor, need¬ 
ing only DC power to operate. 

For further information contact GNAT Com¬ 
puters, 8869 Balboa Ave., Suite C, San Diego, CA 
92123; (714) 560-0433. 

CIRCLE INQUIRY NO. 125 

Micro-Computer 

EPA has announced a complete microcomputer 
system, the Expanded-68, based on the Motor- 
ola/AMI/Hitachi 6800 microprocessor chip set. 




MOUNT ANYTHING ON A VECTOR 
PLUGBORD — 


♦ 


FROM RELAYS TO 


MICROPROCESSORS 


Now Over 100 Models 
to Choose From, Plus 
Terminals, Sockets 
& Accessories 


FOR 

MORE 


See Our 
Pages In 

EEM 

and 

GOLD 

BOOK 


- YOUR BEST CHOICE FOR MICROPROCESSOR PLUG BOR DS 

ELECTRONIC COMPANY, INC. 


12460 Gladstone Avenue, Sylmar CA 91342 (213) 365 9661 - TWX (910) 496-1539 41471 
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Designed for system prototype development use, 
the Expanded-68 comes with 8K memory, power 
supply, 16 digit keyboard, teletype adapter, hexa¬ 
decimal LED display, expansion cabinet, appli¬ 
cation manual, and programming manual. 

For further information contact Electronic 
Product Associates, Inc., 1157 Vega ST., San 
Diego, CA 92110; (714) 276-8911. 

CIRCLE INQUIRY NO. 126 

Microprocessor Familiarizor 

The 6502 Familiarizor is a microcomputer with a 
keyboard and display, all on a single printed circuit 
board, eliminating the need for a teletype or any 
other expensive terminal. It is designed to give the 
beginner “hands on" experience with a micro¬ 
processor. 



The two manuals that are included can be easily 
understood without any prior knowledge of micro¬ 
processors. A monitor program included in PROM 
memory enables you to load, run, debug and 
modify programs easily using the on-board key¬ 
board and hexadecimal display. Breakpoints can 
be entered anywhere in your program and can be 
used to display the internal registers or branch to a 
separate routine that you’ve loaded. 

For further information contact EBKA Industries, 
6920 Melrose Lane, Oklahoma City, OK 73127. 

CIRCLE INQUIRY NO. 127 

Module Aids Microprocessor 

Texas Instruments Inc., recently announced a 
pre-assembled microprocessor learning module 
priced comparable to do-it-yourself kits, including a 
160-page instruction manual. 



For further information contact Texas Instru¬ 
ments, P.O. Box 5012, Dallas, TX 75222. 

CIRCLE INQUIRY NO. 128 


Apple Computer 

The Apple Computer is a complete micro¬ 
processor system, consisting of a MOS Tech¬ 
nology 6502 microprocessor and support hard¬ 
ware, integral video display electronics, dynamic 
memory and refresh hardware, and fully regulated 
power supplies. 

For further information contact Apple Computer 
Company, 770 Welch Road, Suite 154, Palo Alto, 
CA 94304; (415) 326-4248. 

CIRCLE INQUIRY NO. 129 


Single-Board Microcomputer 

The HAL MCEM-8080 microcomputer is a com¬ 
plete operating computer on a single PC board, 
exclusive of power supply and teletype or CRT ter¬ 
minal. The 8080A CPU and its associated com¬ 


ponents are used to insure that all of the computa¬ 
tional power of the 8080A can be utilized. 



A section of the PC board is reserved for wire 
wrap sockets so that the MCEM-8080 can be spe¬ 
cialized to specific applications. The MCEM-8080 is 
fully assembled and tested and backed by a one- 
year warranty. 

For further information contact HAL Communi¬ 
cations Corp., 807 E. Green St., Box 365, Urbana, 
IL 61801. 

CIRCLE INQUIRY NO. 130 

Microcomputer on Circuit Card 

The Heurikon Corp. has introduced a complete 
microcomputer on a single printed circuit card. 



The processor, designated the MLP-8080 uses 
an 8080 type microprocessor chip and is designed 
for OEM use in control, data acquisition, and data 
processing systems. 

For further information contact Heurikon Corp., 
700 W. Badger Road, Madison, Wl 53713; (608) 
255-9075. 

CIRCLE INQUIRY NO. 131 

Computer Learning System 

Cardiac is a very powerful and practical 
manually-oriented computer, which comes com¬ 
plete with a 53-page illustrative manual that ex¬ 
plains Cardiac in terms of real computers. 



The student receives his "hands-on" training by 
operating Cardiac through a series of ten different 
programs which range from the simple to the com¬ 
plex. Learning and comprehending this difficult 
subject is enjoyable, simple and rapid, and the 
retention factor is excellent because of the “hands- 
on" facet. 

For further information contact Comspace Corp., 
350 Great Neck Rd., Farmingdale, L.I., NY 11735; 
(516) 293-5525. 


CIRCLE INQUIRY NO. 132 



Fabri-Tek’s MFT2 offers “deiigners of data 
acquisition systems a complete set of ready-to-go- 
components, CPU, software, memory, I/O con¬ 


trollers and subsystems that can handle any 
sensor-based application. 

For further information contact Fabri-Tek Inc., 
5901 South County Road 18, Minneapolis, MN 
55436; (612) 935-8811. 

CIRCLE INQUIRY NO. 133 

Motorola EXORciser 

The EXORciser is a hardware/software design, 
evaluation and diagnostic instrument. 



With its three basic modules, plus one or more of 
a series of optionally available plug-in accessory 
modules, it permits rapid emulation of any M6800- 
based microcomputer design. Built-in firmware 
(EXbug) allows the user to evaluate the per¬ 
formance of his software, the M6800 components, 
or the user’s random logic designs. 

For further information contact Motorola 
Semiconductor Products, Box 20912, Phoenix AZ 
85036. 


CIRCLE INQUIRY NO. 134 



With its 350ns macroinstruction cycle time and 
16-bit wide word length, the processor is capable of 
handling a large amount of data in a given amount 
of time space. 

For further information contact Plessey 
Microsystems, 1674 McGaw Ave., Irvine, CA 
92714; (714) 540-9945. 

CIRCLE INQUIRY NO. 135 


Comstar System 8 

An 8-bit microcomputer system built around our 
own bipolar design. It features a micro¬ 
programmed CPU and a complete line of interface 
modules. 



m 

For further information contact Warner & Swasey 
Co., 30300 Solon Industrial Parkway, Solon, OH 
44139; (216) 368-6200. 

CIRCLE INQUIRY NO. 136 
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Now you can buy an 
Altair 8800 b or an Altair 
680 b computer right off 
the shelf. Altair plug-in 
boards, peripherals, 
software and manuals 
are also available. 
Check the list below 
for the MITS 
dealer in your area. 


RETAIL COMPUTER STORE. INC. 

Tim & Susanne Broom 
410 NE 72nd St. 

SEATTLE, WA 98115 
(206) 524-4101 

COMPUTER KITS (S. F. area) 

Pete Roberts 
1044 University Ave. 

BERKELEY. CA 94710 
(415)845-5300 

THE COMPUTER STORE 
(Arrowhead Computer Co.) 

Dick Heiser 

820 Broadway 

SANTA MONICA. CA 90401 

(213)451-0713 

GATEWAY ELECTRONICS. INC. 
George Mensik OF COLORADO 

2839 W. 44th Ave. 

DENVER, CO 80211 
(303)458-5444 

COMPUTER SHACK 
Pete Conner 
3120 San Mateo NE 
ALBUQUERQUE, NM 87110 
(505) 883-8282. 883-8283 


GLOBAL ENGINEERING CO 
5416 South Yale 
TULSA. OKLA 74145 
(918)452 2567 

COMPUTER PRODUCTS UNLIMITED 
Harry & Margaret Mohrmann 
4216 West 12th 
LITTLE ROCK. AR 72204 
(501) 666-2839 

GATEWAY ELECTRONICS. INC 
Harry & Margaret Mohrmann 
Lou Elkins. Stuart Bartfield 
8123-25 Page Blvd 
ST. LOUIS, MO 63130 
(314)427-6116 

CHICAGO COMPUTER STORE 
Lou Van Eperen 
517 Talcott Rd. 

PARK RIDGE, IL 60068 
(312)823-2388 

THE COMPUTER ROOM 
3938 Beau D'Rue Drive 
Eagan, MN 55122 
Dale Hagert. Bob Raemer 
(612)452-2567 


BYTE’TRONICS 
John & Stan Morrow 
Suite 103 
1600 Hayes St. 
NASHVILLE, TN 37203 
(615) 329-1979 


THE COMPUTER STORE. INC. (Hartford area) 
George & Susan Gilpatrick 
63 South Mam Street 
WINDSOR LOCKS, CT 06096 
(203) 627-0188 


THE COMPUTER SYSTEMCENTER 
Jim Dumon. Rich Stafford. 

Steven Mann, Ron Roberts 
3330 Piedmont Road 
ATLANTA. GA 30305 
(404) 231-1691 

THE COMPUTER STORE, INC. 

Sid Halligan 
120 Cambridge St. 

BURLINGTON. MA 01803 

(617) 272-8770 

Jeff Feldman, Service Dept. 


MICROSYSTEMS (Washington. D.C.) 
Gloria & Russell Banks 
6605A Backlick Rd. 

SPRINGFIELD, VA 22150 
(703) 569-1110 

THE COMPUTER STORE 
Stephen Payne 

1114 Charleston National Plaza 
CHARLESTON, W. VA. 25301 
(304) 343-4607 

MARSH DATA SYSTEMS 
Don Marsh 


THE COMPUTER STORE OF NEW YORK 5405 B Southern Comfort Blvd. 
Bob Arning TAMPA, FL 33614 

55 West 39th St. (813) 886-9890 

NEW YORK, NEW YORK 10018 
(212) 221 1404 


THE COMPUTER STORE OF 
Peter Blond ANN ARBOR 

310 East Washington Street 
ANN ARBOR, Ml 48104 
(313)995-7616 



DODDS 
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Computer Trainer 

The OSI Model 300 is a completely assembled 
and tested, ready to use, computer designed to 
bootstrap the student, hobbyist, and engineer into 
the microcomputer world. 



The unit comes complete with a 20 experiment 
lab manual. The first experiment is simply loading 
and reading memory. The last experiment is inter¬ 
facing the computer to a teletype. The unit has 128 
words of memory (8 bits wide) and is based on the 
MOS Technology 6502 microprocessor which has 
55 basic instructions with over 145 variations. 

For further information contact Ohio Scientific 
Instruments, 11679 Hayden St., Hiram, OH 44234. 

CIRCLE INQUIRY NO. 137 


Micral Microcomputer System 

These microcomputer systems are built around 
an 8-bit microprocessor chip. 



Technitrol u Primer 4/8 


DE/200 Random Access Micro-Display 


The Technitrol y Primer 4/8 is the first complete 
software-supported learning aid/development sys¬ 
tem for microprocessors. The standard unit initially 
serves as a “hands on" learning aid to familiarize 
the user with the processor’s basic instruction set 
capability. 

For further information contact Technitrol, Inc., 
1952 E. Allegheny Ave., Philadelphia, PA 19134. 

CIRCLE INQUIRY NO. 140 


ACS-4040 Microcomputer 

The ACS-4040 MPU PCB is a parallel 4-bit 
general-purpose PCB mechanized around Intel’s 
4040 CPU 1C. 

For further information contact R. A. Stevens, 
Automated Computer Systems, 2361 E. Foothill 
Blvd., Pasadena, CA 91107; (213) 449-0616. 

CIRCLE INQUIRY NO. 141 


^Microcomputer Rentals. 

Specializing irTTht! lenlul of microprocessor 
development hardware merchandise from Pro-Log, 
Intel, and Motorola is stocked. This hardware in¬ 
cludes PROM Programmers for all popular 
PROM’s, Intel MDS and Intellec systems, Motorola 
EXORciser systems and supporting peripherals. 
Our peripherals for rent include MiniBee CRT’s, 
CDC and iCom floppy disk drives, and paper tape 
readers. All equipment is available on a weekly or 
monthly basis at normal, not premium, short term 
equipment rental rates. 

For further information contact Microcomputer 
Rentals, 1562 Devonshire Avenue, Westlake 
Village, CA 91361; (213) 991-1704. 

CIRCLE INQUIRY NO. 142 


The DE/200 Random Access Micro-Display is 
an alphanumeric display peripheral designed for 
microcomputer system applications. The Micro- 
Display is provided with complete interface, drive 
and refresh electronics which offer universal com¬ 
patibility with bus-oriented systems. 



Since each of the twenty alphanumeric character 
positions is directly addressable, the DE/200 can 
be accurately described as a random access dis¬ 
play. To display a message, a microprocessor 
simply writes the ASCII character codes to the 
appropriate display locations. Display changes are 
instantaneous, with no line shift effect as occurs 
with some types of panel displays. The added 
feature of period or comma insertion after each 
character makes the DE/200 ideal for the display of 
all arithmetic and linguistic expressions. 

For further information contact Digital Electronics 
Corporation, 415 Peterson Street, Oakland, CA 
94601; (415) 532-2920. 

CIRCLE INQUIRY NO. 144 

The Pennywhistle 103 

The Pennywhistle 103 Acoustic Coupler is the 
first professional quality modem available in kit 
form. The Pennywhistle may be used either as an 
acoustic coupler (with the telephone handset) or it 
may be wired directly into the telephone. In either 
case, the Pennywhistle will operate in both the half¬ 
duplex (unidirectional) or the full-duplex (bi¬ 
directional) modes. 


The Micral line is marketed as a series of pack¬ 
aged systems, including the microcomputer, inter¬ 
faces, peripherals, cabinetry, power supplies, and 
software. 

For further information contact Warner and 
Swasey Co., 30300 Solon Industrial Parkway, 
Solon, OH 44139. 

CIRCLE INQUIRY NO. 133 


Comstar System 4 

A fourbit industrial microcomputer system built 
around the Intel 4040. This system includes a com¬ 
plete line of interface modules and peripherals. 



It is intended primarily for application in the areas 
of Industrial Computer Control, Machine Tool Con¬ 
trol, Material Handling and Control, Traffic Control, 
Remote Monitoring and Control, Batch Weighing 
Systems and Data Entry and Retrieval. 

For further information contact Warner & Swasey 
Co., 30300 Solon Industrial Parkway, Solon, OH 
44139; (216) 368-6200. 

CIRCLE INQUIRY NO. 139 


PERIPHERALS 


muPRO InCircuit Emulator for 8080A and 
8080A-2 Microprocessors 

Modular and portable (only 4.6” H. x 6.6" W. x 
15.3" D.), the MuPro-80-E Emulator features a 
comprehensive hexadecimal control/display con¬ 
sole, an 8080 Emulator, a heavy duty power supply, 
two interchangeable 40-pin leaders, inter¬ 
connecting flat cable and complete user's manuals. 



Shown at left of the 80-E Emulator is MuPro's 
Bare-Bones OEM Package representative of a 
typical user system under test. 8080 
Microprocessor chip plugs into card in package. 

Price for single unit is $3,250. Delivery is 30 days 
A.R.O. 

For further information contact muPro, Inc.: Jim 
Moon, Director of Engineering, 10340 Bubb Rd., 
Cupertino, CA 95014; (408) 996-1137. 

CIRCLE INQUIRY NO. 143 



The Pennywhistle 103 is capable of recording 
data to and from audio tape without critical speed 
requirements for the recorder and it is able to com¬ 
municate directly with another modem and terminal 
for telephone "hamming" and communications for 
the deaf. In addition, it is free of critical adjustments 
and is built with non-precision, readily available 
parts. 

The Pennywhistle 103 modem kit is $109.95 
(plus $2.50 for postage and handling) and is 
available from M&R Enterprises, P.O. Box 61011, 
Sunnyvale, CA 94088. California residents add 6% 
sales tax. Allow four weeks for delivery. 

CIRCLE INQUIRY NO. 145 


The EPROM Programmer 1702/1702A 

The basic programmer consists of two stackable 
6.5 X 9 inch cards. 

The Data Entry system allows complete manual 
control and two hex digit display of data from either 
the data entry latches or from the copy socket. Data 
is entered from the Hex Keypad for initial program¬ 
ming. When the DATA IN/DATA OUT switch is in 
the DATA OUT position, DATA entered from the 
keypad is displayed as entered with DATA entering 
the right digit position first and moving left. In the 
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ALTAIR & IMSAI MOTHERS 

DESERVE BEAUTIFUL 8K BABIES 

fmmVcCCCR G3APHC 


ALTAIR & IMSAI COMPATIBLE 8K RAM 
SPECIFICATIONS: 


Access Time: 


500 ns max. current required < 200 mA/1024 
words max. 

low power static RAM processed to mil. std. 883 
+ 5V to + 10V 

Dip switch accessable from top of board—no 
need to remove board to relocate 

Power Regulators: 4 ea. 7805 

Wait States: NONE! CPU runs at maximum speed 

Buffered address and data out lines 
Buffer disable line for transparent loader 


Memory Chip: 
Voltage supply: 
Address Select: 


CLIP & ORDER TODAY 


Order your 8K RAM Kit for only 
$239.00 +6% Calif, sales tax 
3% handling. $335.00 assem¬ 
bled, includes sockets. 


VECTOR GRAPHIC 

P.O. BOX 4784 

THOUSAND OAKS, CA 91359 
TEL: (213) 889-9809 


SEND, 


_8K RAM BOARDS TODAY 


CHARGE TO MY CREDIT CARD. 

' B of A No_ 

[ M.C. No. _ 

Signature _ 

Name_ 


_exp. dt._ 
_exp. dt._ 


Address . 
City_ 


^State_ 


-INTRODUCTORY OFFER- 


THECOMPUTER CO. OF THE FUTURE 


P.O. BOX 4784 

THOUSAND OAKS, CA 91359 
TEL:(213) 889-9809 


C03 G3APHC illC. 


HOW WELL DOES 
YOUR ALTAIR RUN? 


Parasitic Engineering products can improve the reliability 
and performance of your Altair 8800 or 8800a. And, until 
NEW YEARS you can upgrade your Altair and save $5 at 
the same time. 


THE IMPROVED CLOCK FIX KIT 


Is your ALTAIR: 

* Slow to start up ... 

* Writing all 0’s or 1’s into memory . .. 

* Producing the wrong STATUS .. . 

* Having troubles running BASIC . . . 

Then your Altair may have CPU Clock problems. 

Hundreds have been sold to universities, businesses, 
computer professionals and hobbyists. We guarantee 
each Clock Fix Kit to meet the Intel timing specifications 
for the 8080. 

The improved _ i % . (f* A C 
Clock Fix Kit... . OnlyJplvD 


THE C-V POWER SUPPLY KIT 


Whether you have just a few boards or a full house, the 
Parasitic Engineering Power Supply Kit can deliver all 
the power your Altair needs. Note the performance 
features no simple replacement transformer can offer: 


* HIGH OUTPUT: 12 amps @ 8 volts: 

2 amps total® ±16 volts. 

* STABLE: Output varies less than 10% for any load, 
and less than 5% for any input from 100 to 130 v. 

* EASY TO INSTALL: All necessary parts included. 
Installs in place of the standard Power Supply. 

Don’t let the Byte 

Snatchers get your Altair 

down. Guard against 

power line fluctuations 

that can rob the integrity r\n\\i 

of your computer... Only Cp ( 3 


CHRISTMAS SPECIAL 

Both Kits only $85 


Orders must be post¬ 
marked before Jan. 1,1977. 
All kits shipped Postpaid. 
Calif, residents add 6% 
sales tax. 


PARASITIC ENGINEERING 

PO BOX 6314 ALBANY CA 94706 
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DATA IN position, a programmed EPROM can be 
verified. A KEY/COPY switch allows DATA to be 
accessed from an existing EPROM for copying into 
a new EPROM. By going to KEY, individual 
locations can be altered as required. 

Addresses are provided by two 74193 counters 
and displayed as two hexadecimal digits. A clear 
switch clears both counters to address location 00. 
A LOAD switch allows the contents of the DATA 
latches to be entered as an address. 

For further information contact Associated 
Electronics, 17855 Sky Park Circle, Irvine, CA 
92714; (714) 549-3830 

CIRCLE INQUIRY NO. 146 

IMSAI Introduces ASCII Keyboard 

Adding to its growing list of I/O products, IMSAI 
of San Leandro (Calif.) announces a 53-key, ASCII 
Encoded Keyboard. The new keyboard is 
packaged in a handsome commercial grade 
aluminum case that is color coordinated with the 
IMSAI 8080 computer. It is supplied complete with 
connecting cable, $199 assembled. 



The IMSAI Keyboard offers upper case alpha¬ 
numeric keys that duplicate the functions of the 
ASR-33. It will interface to any 8-bit parallel port 
and has good touch quality. 

For further information contact IMS Associates, 
Inc., 14860 Wicks Blvd., San Leandro, CA 94577; 
(415) 483-2093. TWX: 910-366-7287. 

CIRCLE INQUIRY NO. 147 

/All Purpose Video Monitor 

Desfgngalor close up^IgiTdl and gfa“phics work, 
this video monitor, unlike simple TV monitors, 
features a long-persistence green-phosphor 7x9 
in. horizontal viewing area. The green image is 
amazingly steady and flicker-free. 



Up to 24 lines of 80 characters can be displayed 
on the 12" CRT. A Vi in. etched gradient density 
face plate insures viewing comfort. Spot size is .015 
in. nominal. Originally components in a national in¬ 
telligent terminal manufacturer's $6,000 a terminal 
system, these units require only minor conversion to 
accept any standard 1 volt peak-to-peak video in¬ 
put. 

For further information contact Vic Farmer, Com¬ 
puter Warehouse Store, P.O. Box 69, Boston, 
MA 02215; (617) 261-2701. 

CIRCLE INQUIRY NO. 148 


Mostek Introduces F8 Development Stations 

Two low-cost, Aid-in-Development (AID) 
Stations from MOSTEK allow debugging of F8 
applications in the hardware and software configur¬ 
ation of the final system (target). The Application 
Interface Module (AIM) provides for emulation of 
the target ROM, or PROM with RAM. 



The RAM, which appears as ROM to the appli¬ 
cation, can be loaded, debugged and modified us¬ 
ing peripherals independent of the target. The Soft¬ 
ware Development Board (SDB) allows execution 
and debugging of software, plus, the capability to 
create and edit “source” listings and assemble 
them into corresponding “object” code. Together, 
SDB/AIM provide a cost-effective approach to tar¬ 
get application development. 

For further information contact Don Ward, 
MOSTEK Corporation, 1215 W. Crosby Road, 
Carrollton, TX 75006; (214) 242-0444. 

CIRCLE INQUIRY NO. 149 

Key Tronic ASR 33 ASCII Keyboards 

These heavy-duty keyboards feature contactless 
capacitance operated keyswitches. 



ASCII encoding is performed by discrete logic, 
perfect for the creative tinkerer. These "Cadillac 
Keyboards” also feature a built-in repeat function. 
Only a single 5 volt supply is required. Key tronic 
Keyboard — $87.50 + $5.00 shipping; Edge card 
connector — $3.00. 

For further information contact The Computer 
Corner, White Plains Mall, 200 Hamilton Ave., White 
Plains, NY 10601; (914) WH9-DATA. 

CIRCLE INQUIRY NO. 150 

TMK-132B Changes ASR-33 Teletype from 
72 to 132 Print Positions 

Easier, faster installation and reduced price are 
features of the new model B modification kit. A new 
print cylinder with narrow san serif characters is 
supplied along with hardware to increment 132 
positions on a standard TTY 8'/2” platten. 

1 




The technique for accomplishing this has been 
simplified so that installation time is now just 15 
minutes. The carbon ribbon supplied with the kit 
causes the print-out to be extremely crisp and legi¬ 
ble. Tests have proven that the carbon ribbon lasts 
50 percent longer than the standard nylon ribbon. 
The improved incrementing technique has proven 
to be extremely reliable in thousands of hours of 
testing. Further information may be obtained from 
TTS, 2928 Nebraska Ave., Santa Monica, CA 
90404. 

CIRCLE INQUIRY NO. 151 


Info-Tech Introduces New KSR Type Ter¬ 
minals 

Two new KSR type terminals have been de¬ 
veloped by Info-Tech, Inc., St. Louis manufacturer 
of digital electronic systems for the amateur radio 
market and light computer use. According to the 
manufacturer, these new products are two of the 
lowest priced of their type in the electronic indus¬ 
try. 



One terminal features 16 lines of 32 characters; 
the other 16 lines of 64 characters, both with RS 
232 compatibility. They also interface with all popu¬ 
lar microcomputer kits and any video monitor. 
Detailed technical information and prices on the 
new terminals can be obtained by writing Info-Tech, 
Inc., 20 Worthington Drive, St. Louis, MO 63043; 
(314) 576-5489. 

CIRCLE INQUIRY NO. 152 


2704/2708 Programmer Kit 

The Model 8700 PROM programmer kit is de¬ 
signed to build a completely self-contained pro¬ 
grammer for programming the 2708 and 2704 type 
PROM’s. 



The programmer is housed in an attractively 
styled, high impact polystyrene case and has inte¬ 
gral power supplies. It features internal timing cir¬ 
cuitry to handle the PROM timing requirements, 
allowing asynchronous operation and easy inter¬ 
facing with virtually any microcomputer system, 
requiring only simple programs for its control. Flow 
charts on the data sheet describe the control pro¬ 
grams, which must be supplied by the user. 

The kit includes all the necessary hardware and 
design documentation to build this PROM pro¬ 
grammer. It is easy to build. It has two circuit 
boards, containing all the hardware and only a few 
wires interconnecting the circuit boards. 

The price for this kit is $149. Delivery, stock to 4 
weeks. 

For further information contact Engineering 
Resources, 1903 Alameda Padre Serra, Santa Bar¬ 
bara, CA 93103; (805) 963-3801. 

CIRCLE INQUIRY NO. 153 


EPROM Programmer 

This programmer was designed for the hobby¬ 
ist. All 256 locations in a 1702/1702A can be pro¬ 
grammed in under 20 minutes. Data is entered via a 
hexadecimal keypad and displayed in calculator 
format on a large two digit LED display. The con¬ 
tents of an 8 bit address register are similarly dis¬ 
played. 

For further information contact Associated 
Electronics Company, 17855 Sky Park Circle, 
Irvine, CA 92714; (714) 549-3830. 

CIRCLE INQUIRY NO. 154 
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New Prom Programmer 

The Cromemco programmer, known as the Byte- 
saver is designed to program the popular 2704 and 
2708 PROMs. 



Prammer 

A PROM/RAM/PROM Programmer board for 
Altair 8800, IMSAI 8080, and compatible micro¬ 
computers. This 2K memory board contains 256 
bytes of random access memory and 1792 bytes of 
1702A EPROM. 

For further information contact XYBEK, 820 
Sweetbay Dr., Sunnyvale, CA 94086. 

CIRCLE INQUIRY NO. 157 


DIGITAL RECORDERS 


with a Digital Group system and a Phi-Deck trans¬ 
port, the total load procedure is reduced to a single 
action — turning on power. Less than $600. 

For further information contact The Digital 
Group, Inc., P.O. Box 6528, Denver, CO 80206; 
(303) 861-1686. 

CIRCLE INQUIRY NO. 158 



MFE^eomputer-Access Systems’ Model 250B 
Digital Cassette Transport with 8 Bit PARALLEL I/O 
Board. 


It is designed to be plug-compatible with the 
Altair 8080 or IMSAI 8800 microcomputers. The 
Bytesaver can give the computer up to 8K of PROM 
memory. 

For further information contact Cromemco, One 
First St., Los Altos, CA 94022; (415) 941-2967. 
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PROM Programmer 

Cramerkit’s 2708/2704 PROM Programmer is a 
complete package of the components, software, 
and design documentation necessary to build a 
self-contained programmer for the popular 2708 
and 2704 EPROM’s. The unique design of this pro¬ 
grammer allows the hardware to take care of all tim¬ 
ing requirements, which allows the programmer to 
work asynchronously with the processor, thereby 
minimizing the required software. The PROM Pro¬ 
grammer incorporates many features which make it 
an extremely versatile system, including a unique, 
all new custom prewired socket packaging board. 

For further information contact Cramer 
Electronics, 85 Wells Ave., Newton, MA 02159. 
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Cassette Storage System 

The Digital Group rapid Cassette Storage System 
is designed to provide total magnetic tape data 
storage and retrieval for a microprocessor, capable 
of operating one to four computer-controlled Phi- 
Deck cassette transports. 



The Cassette Storage System is ideal for such 
jobs as large data files, indexed computer- 
controlled program files, sorts, inexpensive mass 
storage, work files, indexed random retrieval, multi¬ 
pass compilers and system residence. In addition, 



This provides “universal” I/O compatibility for 
Minicomputers, Microcomputers, and other 8 bit 
ASCII devices. I/O provides (8) INPUT lines, (8) 
OUTPUT lines, (8) CONTROL lines, and (5) 
INTERRUPT lines. Total power -i-6v and -12v. AN- 
SI/ECMA compatible tapes, up to 32.000BPS 
transfer rate. 10-40ips R/W/Search, 80-120ips 
rewind. I/O is all TTL logic. The single unit price is 
$325. OEM discounts are available. 

For further information contact MFE, Keewaydin 
Drive, Salem, NH 03079; (603) 893-1921; TWX 
710-366-1887; Telex 94-7477. 
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Introducing The First Professional Qualify Modem In Kit Form,.. 

The Pennywhistle 103 

The Pennywhistle 103 Acoustic Coupler is the first professional quality modem available in kit form. The Pennywhistle 
may be used either as an acoustic coupler (with the telephone handset) or it may be wired directly into the telephone. In 
either case, the Pennywhistle will operate in both the half-duplex (unidirectional) or the full-duplex (bidirectional) modes. 

The Pennywhistle 103 is capable of recording data to and from audio tape 
without critical speed requirements for the recorder and it is 
able to communicate directly with another modem 
and terminal for telephone “hamming” and com¬ 
munications for the deaf. In addition, it is free of 
critical adjustments and is built with non-precision, 
readily available parts. 

One of the most significant problems associated 
with modems is that there is often difficulty in deter¬ 
mining the difference between a signal of the proper 
frequency and one of its harmonics. The Pennywhistle 
103, however, employs a three-stage active filter which 
prevents noise and harmonics from getting through. 

The Pennywhistle kit includes everything needed for 
the entire unit. All electronic components mount on a 5” 
by 9” printed circuit board. The kit also includes all chassis 
parts, speakers, speaker grilles, muffs and line cord. 

But just as important, the Pennywhistle is backed up with a 
complete documentation manual. This manual describes — in de¬ 
tail — what a modem is and how it works. All theory of operation 
discussions are keyed to a block diagram and schematic. This man¬ 
ual also contains a thorough set of assembly, test and adjustment 
instructions as well as directions for hooking the Pennywhistle up 



corder connection and long distance use. 

The Pennywhistle 103 modem kit is $109.95 (plus 
$2.50 for postage and handling) and is available from 
M&R Enterprises, P.O. Box 61011, Sunnyvale, Ca. 
94088. California residents add 6% sales tax. Allow 
approximately four weeks for delivery. 
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MFE’s Model 5000 Buffered Data Terminal 
System 

MFE’s Model 5000 Buffered Data Terminal is the 
only system in its market to use a micro-computer 
for control and efficiency. MFE's integration of the 
Intel 8080A Microprocessor controls the system’s 
buffering, programmed high speed search, power¬ 
ful editing, and full communications capabilities. 



The Model 5000 single unit price is $1995. 
Quantity pricing starts at five units. 

For further information contact MFE, Keewaydin 
Drive, Salem, NH 03079; (603) 893-1921; TWX 
710-366-1887; Telex 94-7477. 
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Uses the 3M Data Cartridge type DC100A. This 
cartridge contains 140 feet of .150 tape and is the 
same cartridge used by H.P. and others. 



Runs at 4800 baud NRZ, 2400 baud P.E. Tape 
speed adjustable, but nominally set at 5”/second. 
Maximum recommended flux density 1200 fcpi. 
Cartridge measures 2Ve by 3V4”. This model is ultra 
compact, yet extremely capable. It is intended for 
word processing, mailing list use and other 
applications requiring the compact storage of data. 
Data location is by inter-record gaps and automatic 
file search. See Common Specs on other side. 
2SIO (R) is not required for use, but is highly 
recommended for 8080 and Z80 users. 8080 
Software listing provided. 

For further information contact National 
Multiplex, 3474 Rand Ave., P.O. Box 268, South 
Plainfield, NJ 07080. 
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OEM Digital Cassette Transports 

Memodyne also offers transports for the original 
equipment manufacturer. These units are cap¬ 
stan/pinch roller driven devices. The capstan is an 
extension of the shaft of a precision stepping motor. 
When the pinch roller is lowered ( with the magnetic 
head assembly) the cassette tape is guided through 
in precise steps. The tape will only move when a 
clock pulse is given to the stepping motor. As many 
as 1600 precision steps per inch can be achieved 
with this method. 

On write-only units a spring clutch assembly is 
connected to the stepping motor shaft and the take- 
up hub thus permitting the tape to be stepped 
through using only 60 to 80 mA. On standby only 
10 to 20uA are used. 

For further information contact Memodyne Cor¬ 
poration, 385 Elliot Street, Newton Upper Falls, 
MA 02164. 
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Vialron 2111 Microprocessor/Terminal 


Two integral cassette tape decks for data 
storage. 

Versatile hardwired programmable programs 
allow offline data manipulation. 

Verification and correction features significantly 
reduce the number of errors that get online. 




ew CS-400 Digital Cassette Tape Transport 

The CS-400 utilizes Braemar’s recently 
announced CD-200 transport and provides the user 
with a compact ultra reliable data recording system 
at a reasonable cost. The system is engineered with 
the designer in mind and is ideal for 
microprocessor use. It is easy to implement, 
requires only one supply voltage (between 14 and 
30 volts) and is totally TTL compatible. Operation is 
also feasible at voltages below 14 volts. 


.audio circuits of the recorder. This dilemma has 
irompted the development of the LT-4800 cassette 
which is made specifically for storing digital infor¬ 
mation on audio tape recorders. 

Each LT-4800 contains 150 feet of tape in a 
digital-quality enclosure, but has the linear 
response and high output of top grade audio tape. 
The tape is 100% certified to have no bad spots by 
the same general procedures and equipment used 
for digital tapes. 

The prepaid price (including shipping and 
handling) is $7.68 in lots of 10. A single cassette is 
$13.75 

For further information contact William M. Kahn, 
Digital Laboratories, 600 Pleasant St., Watertown, 
MA 02172; (617) 924-1680. 
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Variable Speed Tape Transport Available at 
' ‘ Cost for Micro Processors 


The CS-400 has a complete electronic package. 
It accepts and delivers serial digital data at TTL 
levels at an 8K baud rate. The unit operates at a 
nominal density of 800 BPI at 10 IPS, with other 
speeds and densities optional. Its CMOS circuitry 
assures reliable data and low power consumption. 

For further information contact Braemar Com¬ 
puter Devices, Inc., 11950 Twelfth Avenue South, 
Burnsville, MN 55337; (612) 890-5135. 
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The Triple I Division of The Economy Company 
of Oklahoma City is now offering a new variable 
speed model to its line of electronic cassette tape 
transport for under $100. Features of the variable 
speed model include; four-motor control, remote 
control capabilities, fast start stop, less than 30 
seconds rewind, AC or Battery operated and variable 
speeds (.4 to 10 IPS). Power requirements are only 
7.0V DC at 600 MA average. 



Options such as EOT/BOT sensing, record/play, 
read/write, electronics, cassette in place sensing, 
and others are available. 

For further information contact The Economy 
Company, P.O. Box 25038, Oklahoma City, 
OK 73125. 
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ASCII coded keyboard has features for insertion, 
deletion, cursor position select, upper and lower 
case alphanumerics. 

Search feature, easily initiated, will automatically 
retrieve tape stored data. Once retrieved, data can 
be automatically transmitted or stored on the 
second tape, while simultaneously being displayed 
for verification. 


Low Cost Audio Cassette/TTY/CRT Adapter 
for Micro Processors 

Electronic Product Associates, Inc. recently 
announced the availability of a new, low-cost audio 
Cassette/TTY/CRT Adapter which allows any ser¬ 
ial TTL or MOS output to simultaneously interface a 
low cost audio cassette player via frequency shift 
keying (Byte Standard) up to 300 Baud and to a 
standard RS232 CRT and a 20 mA current loop 
TTY. 


Formatting is done by controlling output of one 
tape with formatting information stored on the other 
tape. 

Function panel indicates microprocessor 
operations. 

Rugged optical keyboard eliminates problems 
with switchbounce and missing characters. 

Output is eight bit parallel ASCII. 

For further information contact Verada 214, P.O. 
Box 438, Lowell, MA 01852; (617) 458-3077. 
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New Cassette for "Audio” Program Loaders 
Available 

Using ordinary audio cassette recorders to store 
programs is a widely used method by serious home 
computerists. A problem with this approach is that 
ordinary cassettes have occasional bad spots that 
are quite tolerable for music, but cause loss of data. 
Switching to certified digital cassettes eliminates the 
bad spot problem, but often results are worse, 
because the nonlinear, saturating characteristics of 
digital tape causes intolerable distortion through the 


The adapter also simultaneously decodes Byte 
Standard FSK data from low-cost audio cassette 
players and from 20 mA current loop TTY and 
RS232 CRT. Audio cassette information is de¬ 
coded by a proprietary phase locked loop system 
developed by EPA which is said to be the most 
reliable method available for transferring digital data 
to and from low-cost audio cassette players. The 
model TCC3 is AVz" x 3 , 4” (IIV 2 cm x 8 cm) and 
mounts piggy back on the EPA Micro-68 develop¬ 
ment computer. The TCC3 price is $129.00 in 
singles, completely assembled and tested. Delivery 
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is from stock. 

For further information contact EPA, 1157 Vega 
Street, San Diego, CA 92110; (714) 276-8911. 
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Portable Data Storage Unit 

North Atlantic’s Qantex Division announces the 
dual Model 2710 portable digital cartridge recorder, 
featuring a complete and autonomous data storage 
system that uses the 3M DC300A Data Cartridge as 
the tape storage medium. 



Model 2710, with two drives, goes singly for less 
than $3,900, complete with interface, formatter, and 
internal cables, plus a common power supply for 
both recorders. The unit is also offered as an OEM 
recorder with appreciable discounts for quantity 
purchases. 

For further information contact North Atlantic In¬ 
dustries, Inc., Qantex Division, 200 Terminal Dr., 
Plainview, NY 11803; (516) 681-8350. 
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Rec order Model 3M3 S 

Uses the 3M Data Cartridge, model DC300. This 
cartridge contains 300 feet of .250 tape in a sealed 
container. Records and plays at 9600 baud NRZ, 
4800 baud P.E. Nominal speed 8” per second. 
Max. recommended flux density 1200 fcpi. 



Using four tracks, you can store nearly 2 
megabytes of data on a cartridge. Cartridge 
measures 4” by 6”. Turns counter indicates tape 
position. Inter-record gap light gives more accurate 
position. 2SIO (R) is not required for use, but is 
highly recommended for 8080 and Z80 systems. 
8080 Software Listing provided. 

For further information contact National Multiplex 
Corp., 3474 Rand Ave., Box 288, South Plainfield, 
NJ 07080; (201) 561-3600; TWX 710-997-9530. 
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PAPER TAPE EQUIPMENT 


Alphanumeric Printer 

Printer employs dot matrix techniques with 7- 
wire dots and has 40-column capacity, 1.25 1/5 
printing speed, and the ability to print large char¬ 
acters of variable density and shape, totally under 
software control. 

For further information contact Ken Hidaka or 
Mike Niizu, C. Itoh Electronics, Inc., 5301 
Beethoven St., Los Angeles, CA 90066; (213) 390- 
7778. 
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Paper Tape Reader Costs Only $151 for 
Single Unit 

A series of paper tape readers that read all 
standard 5, 6, 7 or 8-level tapes with no ad¬ 
justments at 350 characters per second is 
announced by Addmaster Corporation. Known as 
the Model 640 “Data Loader” Series, they employ 
LED light sources and hermetically sealed photo¬ 
transistors. Power requires 115VAC, 10 watts. 



Outputs available are: Model 640-1, Schmidt 
triggered CMOS amplifiers and TTL-compatible 
drivers. Model 640-2, Schmidt triggered CMOS 
data amplifiers. Model 640-3, Phototransistors only 
(includes selected emitter resistors). 

Price: Single unit to 49 pieces: $ 151 (Model 640- 
3). DELIVERY: 2 weeks. 

For further information contact Addmaster Corp., 
416 Junipero Serra Drive, San Gabriel, CA 91776; 
(213) 285-1121. 
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KP-40, The "Naked Printer" Kit 

For the hobbyist that is willing to trade three 
hours of his time to save money, MPI is introducing 
the $179 Naked Printer Kit, consisting of a C. Itoh 
7040 mechanism, paper holder, interface/power 
supply PC board and all electronic components. 

The mechanism uses a 7 wire print head to pro- 


Soroc plays Santa 

GIVE YOURSELF A CRT FOR CHRISTMAS 



This will only happen once. 
Between now and Dec. 31st (for 
the late, late shoppers) you can 
purchase a CRT Terminal kit for 
$849.00. On Jan. 1, 1977 the price 
becomes a realistic $995.00. 

But regardless of price, you 
won't find another CRT with 
these features under $1000. 

□ 64 Character set, 960 

□ Block Cursor-total control 

□ RS-232-C interface 


□ 15 Data rates, switch selectable 

□ Half and full duplex transmission 

□ 79-key keyboard, with numeric pad 

□ Editing features-STANDARD 

This new terminal is so 
packed with other features we 
couldn't call it ^Lumb", but it's not 


intelligent either. So we call it 
smart. The model no. is IQ-120, 
and it's brought to you by SOROC 
Technology Inc., the same folks 
who used to design dumb 
terminals. 

Send your check or money 
order to SOROC Technology Inc., 
3074 E. Miraloma Ave., Anaheim, 
CA 92806. Telephone 714/630-2232. 

California residents include 6% sales tax. 

Terms: FOB origin. 
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duce 5x7 impact dot matrix characters at up to 40 
characters per line with a thruput rate of 75 lines per 
minute. The Interface/Power Supply board pro¬ 
vides a Ready/Acknowledge 8 -bit parallel interface 
and power supplies required by the interface and 
print solenoid drive amplifiers. Direct software con¬ 
trol of the individual print solenoids allows the gene¬ 
ration of special character fonts and symbols. The 
character generation tables are located in the host 
processor memory, either ROM or RAM. 

For further information contact Micro Peripher¬ 
als, Inc., P.O. Box 22101, Salt Lake City, UT 84122; 
(801) 566-0201. 
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Matrix Printer 

Applied Computing Technology, Inc. is intro¬ 
ducing a new addition to their Series 900 Inter¬ 
active Medium Speed Matrix Printer line. Now avail¬ 
able is a plotter version of the Series 900 Printer, 
which allows a dot to be printed on any position on 
the paper with a horizontal resolution of 60 dots/ 
inch and a vertical resolution of 72 dots/inch. 

For further information contact ACT, 17961 Sky 
Park Circle, Irvine, CA 92707; (714) 557-9972. 
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Aitair 7000 Graphics/Printer-^ 

The tremendous flexibility of the MITS Aitair 7000 
Graphics/Printer, which acts as a printer, plotter 
and graphics device, makes it one of the fastest and 
most economical methods of electrostatic printing. 



The flexibility of the new Aitair 7000 Graphics/ 
Printer is due to eight print electrodes, driven direct¬ 
ly by software, instead of the usual seven found in 
5x7 matrix printers. Copies made from the printed 
output are actually more legible than copies of 
typed paper and can be made for about 1 $ per foot 
of electrosensitive paper. 

When the 7000 is used as a line printer, charac¬ 
ters are generated using a 5x7 dot matrix. Aitair BA¬ 
SIC supports three different sizes of character 
sets (each with upper and lower case) to produce 
line widths of 20, 40 and 80 characters in the four- 
inch wide printing area. The speed is 160 charac¬ 
ters per second (80 characters per line) or 120 lines 
per minute. Different character sizes are selected 
with the CHR$ function in BASIC. 

For further information contact MITS, 2450 Ala¬ 
mo SE, Albuquerque, NM 87106; (505) 243-7821. 
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Alphanumeric Printer 

The SWTPC PR-40 Printer kit is a low cost alpha¬ 
numeric printer. The unit is a 5 x 7 dot matrix impact 
printer similar in operation to the well known 
Centronics printers. 



It prints the 64 character upper case ASCII set 
with 40 characters/line at a rate of 75 lines/minute 


on standard 3 7 /e” wide rolls of adding machine 
paper. One complete line is printed at a time from an 
internal forty character line buffer memory. Printing 
takes place either on receipt of a carriage return or 
automatically whenever the line buffer memory is 
filled. 

For further information contact SWTPC, 219 W. 
Rhapsody, San Antonio, TX 78216. 
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Low Cost Paper Tape Reader Reads 350 
Characters Per Second 

A series of paper tape readers that read all stand¬ 
ard 5, 6 , 7 or 8 -level tapes with no adjustments at 
350 characters per second is announced by Add- 
master Corporation. Known as the Model 640 “Data 
Loader” Series, it employs LED light sources and 
hermetically sealed phototransistors. Power re¬ 
quired 115VAC, 10 watts. 



Outputs available are: Model 640-1, Schmidt 
triggered CMOS amplifiers and TTL-compatible 
drivers. Model 640-2, Schmidt triggered CMOS 
data amplifiers. Model 640-3, phototransistors only 
(includes selected emitter resistors.) 

Price: Single unit to 49 pieces: $151 (Model 640- 
3). Delivery: 2 weeks. 

For further information contact: Addmaster 
Corp., 416 Junipero Serra Drive, San Gabriel, CA 
91776; (213) 285-1121. 
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MP-40 Printer 

The MP-40 is a low-cost impact printer de¬ 
signed for the small microsystem market. 



The number of moving parts has been mini¬ 
mized to increase the reliability and reduce any 
maintenance time. It generates 5 x 7 dot matrix 
characters at a throughput rate of 75 lines per 
minute with a maximum print line capacity of 40 
columns. 

For further information contact MPI, P.O. Box 
22101, Salt Lake City, UT 84122; (801) 566-0201 
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CP 110 Printer 

The Model 110 is a desktop line printer that pro¬ 
duces 80 columns of 5 x 7 dot matrix characters at 
110 cps or 65 Ipm. The impact head prints bidi¬ 
rectionally on 8 y 2 ” roll paper using a conventional 
teletype ribbon. 

For further information contact Okidata Corp., 
849 Ward Dr., Santa Barbara, CA 93111; (805) 
964-3535. 
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6800 and 8080 Compatible 

EPA has announced the availability of a new 40 
column, dot-matrix impact printer, complete with 
drive electronics, character decoding and software 
driver proms, and power supply. 



Plastic cabinet interfaces directly with the 6800 
and 8080 microprocessors. 

For further information contact Electronic 
Product Associates, Inc., 1157 Vega St., San 
Diego, CA 92110; (714) 276-8911. 
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Data Logger 

Memodyne Corporation of Newton, Massa¬ 
chusetts, announces a new series of inexpensive 
low power data loggers which generate cassette 
tapes for later analysis on Wang Laboratory’s 2200 
series of computers. 



Designated the 200W series, these data loggers 
accept up to 16 channels of 0 to +10 volt analog sig¬ 
nals, convert them to binary digital data, format this 
data and write it on standard Philips cassettes. 

For further information contact Memodyne Corp., 
385 Elliot St., Newton Upper Falls, MA 02164. 
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The Aitair 110 Line Printer is a desktop line 
printer that produces 80 columns of 5 X 7 dot matrix 
characters at 110 cps (70 lines per minute). 



The impact dot matrix prints bidirectionally, us¬ 
ing a conventional Teletype ribbon. The Aitair 110 
will print up to three copies of any item, plus the ori¬ 
ginal. 

For further information contact MITS, 2450 
Alamo SE, Albuquerque, NM 87106. 
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Paper Tape Reader 


The new OP-80A high speed paper tape reader 
from OAE has no moving parts and will read 
punched tape as fast as you can pull it through (0- 
5,000 c.p.s.). 



The unit includes a precision optical sensor 
array, high speed data buffers, and all required 
handshake logic. It will interface directly with an 8 
bit uP I/O port, or can be connected across a UART 
allowing you to load programs through the TTY I/O 
port directly without software modifications. 

For further information contact Oliver Audio 
Engineering, 1143 North Poinsettia Drive, Los 
Angeles, CA 90046; (213) 874-6463. 
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The three sizes utilize 3-7/16”, 6", or 8-1/2” wide 
paper with a roll diameter of 3-5/16” to print on or¬ 
dinary paper 1-5 copies without adjustment. Alter¬ 
natively, fanfold can be accommodated. Advance 
can be either 6 to the inch by ratchet, or by pro¬ 
grammable motor. The optional ribbon mechanism 
is specially designed for long life with flippable rib¬ 
bon and two re-inking rollers for up to 500,000 lines 
of print without attention. Prices start at $200 (unit 
list). 

For further information contact Practical Automa¬ 
tion, Inc., Trap Falls Road, Shelton, CT 06484; 
(203) 929-5381. 
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The IMSAI Printer interfaces to an 8-bit parallel 
output port. It is simple to program and to install as 
the printer is self-contained with case, cable, power 
supply, timing, control and character generation in¬ 
cluded. 

For further information contact IMS Associates, 
Inc., 14860 Wicks Blvd., San Leandro, CA 94577; 
(415) 483-2093. 
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DNITP - 6 Series Alphanumeric Data Printers 

This new family of printers is based on PA's 
proprietary miniature needle printer. Characters, a 
full ASCII set of 64, are formed by a 7 needle by 5 
wide matrix forming a typical character .110" high x 
.08" wide. The head movement is under software 
control so both pitch - 8, 10, 12 to the inch - and 
character enhancement can be selected either line 
to line or within a line. 


44Column Printer 

IMSAI of San Leandro (Calif.) announces a new 
44 column dot matrix printer designed for use with 
the IMSAI 8080 computer as well as many other 
computers. The IMSAI Printer is compact, efficient, 
and offers hard copy output at an affordable price. 
It will be available for immediate delivery priced at 
$399 in kit and $549 assembled. 


DISCS 



formance-low cost response to the needs of ser¬ 
ious users of Altair and IMSAI 8080 based micro¬ 
computers for floppy disc storage capabilities. 

The single card floppy controller contains a di¬ 
rect memory access (DMA) interface to achieve op- 




MERLIN 

The Intelligent ASCII/Graphics Video Interface 

MERLIN is the Altair/IMSAI compatible, programmable 
ASCII/Graphics video interface — with sophistication. 
Besides displaying 40 character by 20 lines of ASCII text, 
MERLIN is a high resolution graphics generator with 
Monitor/Editor intelligence as well. In graphics mode, 
memory can be displayed in 160H by 100V dot format. 
Monitor/Editor software allows memory modify, dumps, 
block copying, user breakpoints, cursor control, scrolling 
and many, many others (plug-in on-board ROMs available). 
There’s a parallel keyboard port and a serial I/O port for 
cassette interfaces, joysticks, etc. 

Interested . . . ? Write for more information. 


MERLIN: assembled, tested with User Manual 

(does not include Memory).$349.00 

MERLIN: kit with 1C sockets, User Manual and all 

parts except Memory.$249.00 

MBI: MERLIN’S BASIC INTELLIGENCE: 256 X 8 RAM 

and 2K X 8 ROM containing Monitor/Editor.$ 39.95 

MEI, MERLIN’S EXPANDED INTELLIGENCE: 2K X 8 ROM with 
more Monitor/Editor and graphics subroutines ....$ 34.95 

MERLIN User Manual: over 100 pages of detailed hardware 
and software info (deductible from MERLIN order) .$ 8.00 

* Mass. Residents please add 5% sales tax 

MimTerm Associates 

Box 268, Bedford, Mass. 01730 
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timum data exchange rates. The system is compati¬ 


ble with the IBM 3740 format. 


The cost? PAL FDC-1016K Controller card and 
components in kit form: $395.00. Complete control¬ 
ler, FDC-1016K and GSI Model 110 disc drive (as¬ 
sembled): $995.00. 

For further information contact Processor Appli¬ 
cations Ltd., 2801 East Valley View Ave., West Co¬ 
vina, CA 91792; (213) 965-8865. 
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Digital Systems Floppy Disk System 


Jigital 'Systems has available now a high quality 
Floppy Disk Controller for the superb Shugart 
drives. The Controller Board interfaces to the 
Altair/IMSAI bus with a single card. Data transfer is 


DMA at full memory speed. 



Another big plus for this system is the CP/M 
Operating System that comes complete with several 
languages. The CP/M software was written by the 
same author of Intel’s PLM Compiler. The Al- 
tair/IMSAI power-on reset is used to boot-strap the 
complete operating system in less than two sec¬ 
onds. All boards are completely built and tested. 
IBM format is used. Single drive systems with inter¬ 
face card start at $1165.00 for unit quantity. Com¬ 
plete software on a verified diskette with extensive 
manuals cost only $70.00. 

For further information contact Digital Systems, 
1154 Dunsmuir PI., Livermore, CA 94550; (415) 
443-4078. Add $5.00 for hardware manual set (in¬ 
cludes 4 manuals). 
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Floppy Disk for IMSAI 8080 



IMSAI h’db lecyntly announced lli« avdlfoSility of 
a floppy disk drive with an intelligent inter¬ 
face/controller for use with the IMSAI 8080 com¬ 
puter. 



The floppy disk has a capacity of 243K bytes us¬ 
ing the IBM 3740 format. Interface/controller cards 
plug directly into the IMSAI 8080 or the Altair 8800. 

For further information contact IMSAI, San 
Leandro, CA 



The iCOM Floppy Disk^jDpefffttfig System 
(FDOS) works in conjurition with iCOM’s Model 
FD360 Floppy Disk to provide several unique fea¬ 
tures designed for direct use with microcomputers 
and microprocessors. The FD360 Interface Kits are 
supplied ready to plug directly into the user’s micro¬ 
computer. Or, the iCom Type 50 General Purpose 
Interface may be used to interface the FD360 to 


most microprocessors using only three latching I/O 
chips. In addition to direct hardware compatibility 
with the microcomputer, the FD360 is fully sup¬ 
ported with a complete Flexible Disk Operating 
System (FDOS) which speeds program develop¬ 
ment time by a factor of 100 over a Teletype based 
system. 

For further information contact iCOM Microperi¬ 
pherals, 6741 Variel Ave., Canoga Park, CA 91303; 
(213) 348-1391. 
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Disk Memory System 

The new Series M3000 Disk Memory System is 
comprised of a moving head, rotating mass 
memory, controller, and all necessary cables for 
connection to the UNIBUS of the DEC PDP-11 
computer family. 



This Disk Memory System offers complete soft¬ 
ware, hardware, and media compatibility with the 
PDP-11. 

For further information contact Computer Labs, 
Inc., 505 Edwardia Drive, Greensboro, NC 27409. 
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Floppy Disk Controllers 

Scientific Micro Systems (SMS) has introduced a 
series of complete IBM-compatible floppy disk con¬ 
troller systems. The SMS Floppy Disk Micro- 
Controllers provide a common interface to cur¬ 
rently available floppy disk drives (Orbis 76/77, 
Shugart 800, Pertec 400/500, Calcomp 140, Inno- 
vex 210). 



A single floppy disk controller can interface up to 
four floppy disk drives connected in series. 

For further information contact Scientific Micro 
Systems, 520 Clyde Ave., Mountain View, CA 
94043. 
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\ Pertec Discjrivir> 

It took the world‘slargest independent manufac¬ 
turer of multiple peripheral devices to combine the 
inherent benefits of flexible disk with an expe¬ 
rienced knowledge of OEM needs. The result: a 
unique, unmatched product family — the Pertec fa¬ 
mily of flexible disk drives. The most versatile, com¬ 
pact, and reliable disk drives in the world. Compact 
size makes easy incorporation into your system. 

The FD400 provides you with a DC motor in a 
compact chassis. The FD5X0 and 511 provide dou¬ 
ble density capability. Up to 6.4 million bits (unfor¬ 
matted) of information may be reliably stored and 
retrieved on the FD5X0 and 511. 

For further information contact Pertec, Peripheral 
Equipment Division, 9600 Irondale Ave., Chats- 
worth, CA 91311; (213) 882-0030, TWX 910-494- 
2093. 
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( Altair Floppy Disk System 

The AlTatf- F l oppy O i frk Oys teTTriTiTnasTmemory 
storage system designed by MITS engineers exclu¬ 
sively for the Altair 8800 series microcomputers. 



The Altair Floppy Disk System consists of a disk 
controller unit, up to 16 disk drive units, DOS (Disk 
Operating System) and Disk Extended BASIC. 

The disk controller unit is two Altair plug compati¬ 
ble circuit boards that fit inside the 8800 chassis. 
Data is transferred to and from the disk at 250,00 
bits/second. The disk controller can control up to 
16 Altair Disk Drives. It controls timing functions via 
hardware to allow for the most efficient use of 
software. 

Altair Disk Extended BASIC provides the Altair 
8800 series microcomputers with complete facility 
for reading or writing data files and for saving and 
loading program files. 

For further information contact MITS, 2450 Ala¬ 
mo SE, Albuquerque, NM 87106; (505) 243-7821. 
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Low Cost OEM/Hobbvist-Oriented Micropro- 
v-cessof-FtoMU LPisk Sub-Sy stam_ 

Model FF-36, referred to as the Frugal Floppy™ 
employs the same elements as iCOM’s field-proven 
FD360 system. However, by eliminating expensive 
cabinetry, power supply and system assembly la¬ 
bor, iCOM can offer the FF-36 for $996 in small 
OEM quantities. 



Basically, the FF-36 contains a Model CF360 
Controller/Formatter, a Floppy Disk Drive with daisy 
chain capability, and all required connectors and 
cables. The unit can be supplied as a single (FF- 
36-1) or dual (FF-36-2) drive system. 

For further information contact Terry Zimmer¬ 
man, Vice President of Marketing, iCOM Inc., 6741 
Variel Ave., Canoga Park, CA 91313; (213) 348- 
1391. 
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Disc Controller 


The Heurikon MLP-8065 disk controller pro¬ 
vides IBM compatible data formating and control for 
one to six individual drives. Designed to interface 
directly to Heurikon’s MLP-8080 system bus, the 
MLP-8065 responds to all standard disk com¬ 
mands including read, write and seek. 

For further information contact Heurikon Corp., 
700 West Badger Fid., Madison, Wl 53713; (608) 
255-9075. 
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ow Priced Disk System for Altair/IMSATs 

The North Star MICRO-DISK SYSTEM is a com¬ 
plete, high performance floppy disk storage sys¬ 
tem for use with any Altair/IMSAI compatible com¬ 
puter. The introductory price of $599 includes 
everything needed to turn on the computer and start 
loading or saving programs and accessing on-line 
data files. The disk unit is a compact version of the 
standard Shugart floppy. 



The North Star controller is a single Altair/IMSAI 
compatible PC card which can control up to three 
drives. The $599 introductory price covers: The 
North Star Controller, the Shugart mini-floppy drive 
(model SA-400), disk-to-controller cabling and 
connectors, two diskettes (one pre-loaded with the 
DOS software), complete documentation, limited 
warranty, and shipping. 

For further information contact North Star Com¬ 
puters, Inc., 2465 Fourth Street, Berkeley, CA 
94710; (415) 549-0858. 
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Waba 


abash Floppy Diskettes^. 


First quality, name brand diskettes at special 
prices for the personal computerist are available 
now from The Computer Corner. Both IBM-IMSAI 
diskettes, with one index hole, and Altair, Pertec, 
Shugart diskettes with 32 sector holes are in stock. 
Each diskette is individually enclosed in a jacket 
and housed in an attractive, durable envelope. 
Each box of ten includes color coded, pressure 
sensitive labels for easy identification. 



IBM-IMSAI Diskettes $8.50 ea. 10 for $70.00 in¬ 
cluding shipping. Altair-Pertec-Shugart Diskettes 
$9.00 ea. 10 for $75.00 including shipping. 

For further information contact The Computer 
Corner, White Plains Mall, 200 Hamilton Ave., White 
Plains, NY 10601; (914) WH9-DATA. 
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For further information contact Bargain 
Electronics Enterprises, 2018 Lomita Blvd., No. 1, 
Lomita, CA 90717; (213) 539-2260. 
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TERMINALS 


Dumb Video Terminal Interfaces to Computer 

The ADM-3 video terminal offers a standard 960- 
character display in 12 lines of upper case char¬ 
acters. It also is the only video terminal in its price 
class to make available an optional 24-line, 1960- 
character display. 

The standard 59-key office-type keyboard per¬ 


mits generation of the complete USASCII set. The 
ADM-3 displays upper case in high contrast char¬ 
acters in a standard 5 x 7 dot matrix. 

For further information contact Marketing 
Department, Lear Siegler, Inc./EID, Data Products, 
714 North Brookhurst St., Anaheim, CA 92803; 
(714) 774-1010. 
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Intecolor 8001 

Intelligent Systems Corp. recently announced a 
major new low cost addition to its Intecolor 8000 
line of Intelligent Color CRT terminal. Termed the 
Intecolor 8001, the new terminal will include an 
8080 microprocessor, 8 color CRT readout, a 19” 
color shadow mask CR tube, keyboard, and the 
Intecolor 9 sector convergence system. 

For further information contact Intelligent 
Systems Corp., 2405 Pine Forrest Dr., Norcross, 
GA 30071. 
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ic 

BEE is offering a Microdisc kit including 16 data 
tracks and 2 spares, 10 K bytes per track — 160 K 
bytes expandable to over 1.0 megabytes, 16.5 is 
average access time, I/O is TTL, bit serial and a 
data transfer rate of 300 K bytes per second. 


NEW COMPUTER STORE!!! 
COMPUTABLE PRICES!!! 
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A PACKAGE DEAL 

APPLE 1 Computer (with 4K RAM). . . . 

.regularly $666.66 

Additional 4K RAM . .regularly 120.00 
Cassette Interface . . . .regularly 75.00 
-ALSO- 

Sanyo 9” Video Monitor. 

. . . ... .regularly 185.00 

Datanetics ASCII Keyboard. 

.regularly 100.00 

ALL FOR $999.00 

All this regularly sells for.$1146.66 

YOU SAVE $147.00! 


FOR MORE INFORMATION, CONTACT: 

Sunshine 

COMPUTER CO 



9 PALOMINO LANE 
CARSON, CALIF 90745 
Phone:(213) 830-8965 

RICH TRAVIS 

L ' \ | ^ ’ v>e also offer a full & complete mail order ■ 

service for those of you who arc outside the immediate ar^^ 
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Model 33 Data Terminal 


Low Cost Terminal System Kit 

The CT-1024 Terminal System kit is a low cost, 
upper case, ASCII alphanumeric character genera¬ 
tor designed to simultaneously display sixteen lines 
of 32 characters/line on a standard video monitor or 
slightly modified television set. It may be used to 
simply display messages and data on a TV screen, 
to communicate with either local or remote compu¬ 
ter systems or to store and recover data from an au¬ 
dio cassette interface just to mention a few. 



The terminal is sold in kit form only and may be 
purchased with the keyboard, cursor control board, 
interface and power supply for under $300.00. This 
price does not include the chassis or display 
device. 

For further information contact Southwest Tech¬ 
nical Products Corporation, 219 W. Rhapsody, San 
Antonio, TX 78216; (512) 344-0241. 
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T-3000 Data Terminal Micro-Processor 
Controlled 

Diablo Hytype II Mechanism: Graphic capability; 
High speed tabbing; Backward printing. 

Attractively Styled Cover Containing: 8080 mi¬ 
croprocessor; Memory; Logical circuitry; Power 
Supply. 

Selectric Style Keyboard: Curved keyboard; 
Cupped F and J keys with typewriter touch; 10 key 
numeric pad with carriage return. 

Control Functions: 1200 baud - RS-232 inter¬ 
face; Top of Form control; Scrolling platen. 
Pricing: Quantity 1-10 $2,875.00 
For further information contact Multiterm Corp. 
2612 Artesia Boulevard, Redondo Beach, CA 
90277; (213) 376-6977. 

_ CIRCLE INQUIRY NO 201 __^ 

.The VT-4000 Video Computer Terminal^ 

The VT-4000 Video Comput^^fmrrraTTfrom 
VIDEO TERMINAL TECHNOLOGY, is the only 
stand-alone video terminal on the market today to 
offer the features of a professional terminal at a 
hobbiest price. The VT-4000 displays 48 lines of 64 
characters in a 5x7 matrix. 



Other features include direct cursor addressing, 
up and down scrolling, selective clearing controls, 
selective video inversion, and all 32 control func¬ 
tions decoded and available for user strapping. The 
VT-4000 is easy to interface to any computer with 
its standard RS232C 1/0 and selectable BAUD rate 
from 110 to 9600. With its direct cursor addressing 
capability and your software, the VT-4000 can per¬ 
form sophisticated text editing tasks (character/line 
correction, insertion, or deletion). Prices start at 
$112.00 for the bare board set and run up to 
$1000.00 for the complete assembled model. 

For further information contact Video Terminal 
Technology, P.O. Box 60485, Sunnyvale, CA 
94088; (408) 255-3001. 
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INTELLITERM™ a low-cost intelligent TV 
terminal which displays 16 lines of 64 characters. 
Requiring only a TV monitor or modified TV recei¬ 
ver, INTELLITERM comes complete with a com¬ 
mercial grade keyboard in an enclosure and all re¬ 
quired cables and connectors. INTELLITERM’s 
logic board plugs into the backplane of the host 
computer and communicates with it via I/O instruc¬ 
tions. No other interface boards are required and 
existing software can be run without modification. 

A unique feature of INTELLITERM is the INTE- 
LLIKEY»IMThis key changes the function of the other 
keys so that pressing a key sends a complete BA¬ 
SIC command to the computer, not just a single let¬ 
ter. For example, pressing “A”, with INTELLIKEY 
depressed, sends "PRINT" to the computer. Every 
BASIC command and key word can be sent auto¬ 
matically, using INTELLIKEY. 

INTELLITERM is priced at $395 in kit form and 
$495 assembled. 

For further information contact Computer Kits, In¬ 
corporated, 1044 University Ave., Berkeley, CA 
94710; (415) 845-5300. 
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VT 100 Video Terminal 


The VT 100 video terminal when connected to an 
ordinary television set allows the microcomputer 
user to communicate with most computers, espe¬ 
cially the rising number of home personal compu¬ 
ters. 



The standard interface includes an RS232 con¬ 
nection as well as a 20 ma current loop. 

A full typewriter-like keyboard with quality, easy- 
to-depress keys provides the standard ASCII char¬ 
acter set including upper and lower case alphabe- 
tics. Two key roll-over enhances ease of operation. 

For further information contact Microcomputer 
Associates, Inc., 2589 Scott Boulevard, Santa 
Clara, CA 95050; (408) 247-8940. 
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CJItodel-BRB^ 

The WINTEK BRB Video Terminal has a unit 
price of $875. Specifications include a 9” monitor, 
16 lines x 80 characters, upper case ASCII, all rates 
110-9600, RS-232/ current loop, half/full duplex 
and composite video output. 



A board only model intended for OEM customers 
is also available at a price of $345 in quantities of 
100 . 

For further information contact Wintek Corpora¬ 
tion 902 N. 9th Street, Lafayette, IN 47905; 
(317) 742-6802. 
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Model 33 terminals come in three 
configurations—ASR (Automatic Send/Receive) 
with paper tape punch and reader, KSR (Keyboard 
Send/Receive), and RO (Receive Only) terminals. 



To accommodate easy communications with 
most computers and other business machines, all 
three configurations operate on eight level ASCII 
code and can move data at 100 wpm. For a more 
powerful, remote terminal capability with transmit¬ 
ting speeds of up to 120 cps, the Model 33 
ASR/KSR can be used in combination with auxilia¬ 
ry storage units such as magnetic tape cassettes. 

For further information contact Leasco Data 
Communications Corporation, 20030 Century 
Blvd., Germantown, MD 20767; (301) 428-0500. 

CIRCLE INQUIRY NO. 206 


Leasco L-30 Data Terminal 

The L-30 features give it the capability to 
perform as a remote terminal, as a computer in¬ 
put/output device, or as a keyboard printer in any 
other related application. 



The L-30 has an ANSI - standard, typewriter- 
style keyboard for the 128 character, ASCII charac¬ 
ter set. The unit prints ten characters per inch and 
132 characters per line. The long-life 7x7 dot¬ 
matrix printing mechanism will print a six-part form 
with excellent character readability. 

For further information contact Leasco Data 
Communications Corporation, 20030 Century 
Blvd., Germantown, MD 20767; (301) 428-0500. 
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Model 1200 Data Terminal 

Economy in handling high volume data traffic is 
offered by the Leasco Model 1200 terminals. The 
120 cps print speed means lower costs for com¬ 
munication lines, computer connect time, and 
equipment. Model 1200 has three configurations 
. .. MSR (Magnetic Automatic Send/Receive) with 
magnetic tape cassette, KSR (Keyboard 
Send/Receive) and RO (Receive Only). All 
configurations communicate in ASCII code and can 
move data at 110, 300 or 1200 Baud, operator 
selectable. 

For further information contact Leasco Data 
Communications Corporation, 20030 Century 
Blvd., Germantown, MD 20767; (301) 428-0500. 
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Our computer doctor's mother is very proud of him these days. She always 
wanted him to have a profession. Now, he's a doctor. And one of the few in 
America trained in the specialty of personal computing. He limits his practice 

_ _ one hundred percent to equipment bought and sold here at the Computer Mart. 

| IIO A great benchside manner. 

IllAV We carry most of the leading brands of personal computer products. 

And lots of helpful and informative 
software to go with them. 

Should you hit a snag, just give 
our doctor a call. He'll labor long 

into the night to help you make your project feel better. In fact, he has made 

our special health care program for computers what it is today. 

His benchside manner is something to behold! 

Taking care of home computerists all over America. 

If computer projects turn you on, check us out. The doctor and his entire staff 
^ will take real good care of your needs. One last thing! If you run into 
/ the doctor's mother, tell her you've heard of her son, the 

V j ) computer doctor. And just watch her light up! 

; /j> We're taking care of home computerists all over America. 

We are the Computer Mart, 625 West Katella Avenue, 

No. 10, Orange, CA 92667 (714) 633-1222. 



.my son... 
the computer 

doctor” 


Master charge and BankAmericard accepted 
© The Computer Mart 1976. All rights reserved. 
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Abacus Computer System Terminal 

Abacus Computer Systems has a low cost, 
portable computer terminal that is suitable for mi¬ 
crocomputers, computer evaluation kits, data entry 
systems and time sharing systems. This terminal 
weighs under 25 pounds with the intergral key¬ 
board, hardcopy printer and acoustical coupler. 


cassette interface. The MMD-1/MI simply plugs into 
the built in card edge connector on the MMD-1 and 
mounts on top of the unit. 

A MMD-1/MI accessory board completely 
assembled and tested, sells for $200.00. In kit form 
with all parts for assembly, the price is $ 150.00. The 
MMD-1/Ml has the following features: 

*2 K RAM memory capability (IK supplied) 
‘Teletype interface (20 MA current loop) 



The terminal is TTY compatible or it can be con¬ 
nected directly to the computer serial 1/0 port which 
has standard TTL voltages level. The acoustical 
coupler can be used to transmit and receive data 
over the phone lines. The coupler can also be used 
to load and store data on audio cassete tapes at 
speeds up to 300 bauds. The keyboard is ASCII en¬ 
coded and consists of 51 alphanumeric solid state 
keys. The printer uses half inch strip, impact 
sensitive paper. The printer speed is 110 bauds. 

For further information contact Abacus Computer 
Systems, 6315 Eunice Avenue, Los Angeles, CA 
90042; (213) 666-1711. 

CIRCLE INQUIRY NO. 209 


•Paper Tape reader control for ASR33 Teletype¬ 
writers 

‘Audio Cassette interface 

•Sockets to accept up to 1 K PROM or ROM 

The addition of the MMD-1/Ml board to the basic 
MMD-1 Microcomputer increases the on board 
memory capacity to 2.5 K RAM and 1.5 K PROM or 
ROM. 

The Teletype interface and audio cassette inter¬ 
faces allow easy and inexpensive data storage and 
retrieval. 

For further information contact E&L Instruments 
Incorporated, 61 First Street, Derby, CT 06418; 
(203) 735-8774. 
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Dual Standard Cassette Interface 



Affor dable C omputer Terminal Act-J_^ 

MICRO-TERmTnc.'s AcT^T (Affordable 
Computer Terminal) is a stand-alone video terminal 
which features an internally managed 1024 charac¬ 
ter memory arranged for display in 16 lines of 64 
characters (standard ASCII upper case set), auto¬ 
matic scrolling, and selectable data rates of 110 to 
9600 Baud. The handsome 53 key electronic key¬ 
board employs gold crosspoint key switches for 
long term reliability and supports the full ASCII 
character set with two key rollover. A special PAGE 
key permits the display to be cleared locally. 


The ACT-1 comes fully assembled and tested. 
The wide variety of 1/0 options (included in the stan¬ 
dard unit) allows interface to any processor that 
supports a serial 1/0 port. All oscillators are crystal 
controlled to insure a stable display and accurate 
data rates. 

For further information contact Micro-Term Inc., 
P.O. Box 9387, St. Louis, MO 63117. 
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Affordable Computer Products is producing a 
new reliable cassette interface for the MITS/IMS 
systems. 


It will handle both the Kansas City Byte Standard 
and the Manchester Biphase Synchronous Stan¬ 
dard (commonly called Tarbell) without hardware 
modification. Tape leader timers and two cassette 
relays are on the board. Port addressing, baud rate, 
interrupt mode and vector are dipswitch or strapped 
header selectable as is mode of operation. Align¬ 
ment and test out are made easy with accessible 
potentiometers and simple procedures as well as 
with good synchronization and test program tapes. 
Software on tape is available including a software 
monitor and Tiny Basic. 

For further information contact Affordable Com¬ 
puter Products, 3400 El Camino Real, Santa Clara, 
CA 95051; (408) 249-5834. 
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I/O CARDS 


Low-Cost Accessory Board Increases 
Memory and Interlace Capabilities of 
MMD-1 Microcomputer 

A new accessory board model MMD-1/Ml with 
extra RAM memory, Teletype interface, and audio 



plugs into an ALTAIR or IMSAI. Using POWER- 
START, BASIC, or any other language system, can 
be automatically loaded by just pressing RESET. 
POWER-START can be configured, by the user, to 
load from any device — Disk, cassette, or paper 
tape — and for any version or revision of the 
software being loaded. 


POWER-START also simulates the front panel 
sense switches with on-board switches, so that ter¬ 
minal options can be set up only once. Additional 
circuitry allows the host computer to run without its 
front panel, an important feature for OEM appli¬ 
cations. 

POWER-START is $195 kit, $295 assembled, or 
is available without the on-board ROM for $145 and 
$245, kit and assembled. This latter version is suit¬ 
able for computers with existing ROM or PROM, 
since POWER-START can execute a loading pro¬ 
gram located anywhere in the computer’s address 
space. 

For further information contact Computer Kits, 
Inc., 1044 University Ave., Berkeley, CA 94710; 
(415) 845-5300. 
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Video Terminal Interface Altair/IMSAI/ 
Polymorphic Compatible 

Computer power is limited by the interface be¬ 
tween machine and human. Communicating with 
your Intel 8080-based computer via the front panel 
or teletype is not enough. Only video display can 
match the speed and versatility of the computer. 
With the PolyMorphic System Video Terminal Inter¬ 
face, you can display a screenful of text of graphics, 
and update it in the blink of an eye. 



The POLY VTI includes a block of memory 
which it continuously scans and displays on the 
screen. The computer can read or write into this 
memory as fast as with any memory. The VTI also 
includes a keyboard input port. Any ASCII encoded 
keyboard using positive logic can be connected to 
this port. 

For further information contact PolyMorphic Sys¬ 
tems, 737 S. Kellogg, Goleta, CA 93017; (805) 967- 
2351. 
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Poly I/O Idea Board Altair/IMSAI/ 

Poly Morphic Compatible 

The POLY 88 I/O Ideaboard enables you to build 
your special circuit without devoting time to the 
items common to all circuits. Address decoding 
provides eight strobe lines for four input and four 
output ports. Strobed buffers interface to data bus. 



A jumper option allows memory-mapping out¬ 
put ports into the last 1/4K of memory space. A DIP 
switch makes address or port selection easy. The 
ideaboard also includes a 5V regulator and printed 
traces for adding more positive and negative vol¬ 
tages. Generous bypassing is provided. Wirewrap 
terminals are provided for bus lines and other 
important connections. Hole rows are drilled on 
three-tenths centers to give you maximum flexi¬ 
bility in placing chips on the Ideaboard. 

For further information contact PolyMorphic Sys¬ 
tems,737 S. Kellogg, Goleta, CA 93017; (805) 967- 
2351. 
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EXPLORE THE FANTASTIC 
COMPUTER WORLD 


AT THE BYTE SHOP of Pasadena. In a 
cheerful and comfortable environment, 
you can experiment and play with the 
many systems we have up and running. 
Ask us anything you need to know about 
computers. Let us help you design your 
new system. Join our classes and work¬ 
shops to get your hardware and software 
working. Or just buy replacement ICs and 
tools. We’ll bet what you’re looking for is 
here. If it isn’t we’ll get it. 



pJ=FO*nv 
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BYTE 

SHOP 




TRY THEM FOR YOURSELF 


EVERYTHING FROM APPLE TO ZILOG 


Whatever you’ve dreamed about 
for your system is here. Just a few of 
the computers at the BYTE SHOP 
are IMSAI 8080, Poly 88, SwTPC 
6800, Apple Computer, TDL’s ZPU, 
and more. Peripherals like 
Decwriter, iCOM’s Frugal Floppy 
and the ADM-3 Terminal are on the 
shelf. Interfaces and accessories like 
Tarbell Cassette, boards from 
Cromemco, Processor Technology 
and many more are in stock. We can 
give you your dream system now 
and arrange a “Byte-a-Month” plan 
especially for your budget. 


CLASSES AND WORKSHOPS 

There’s a class or workshop de¬ 
signed especially to provide what 
you need to feel like a well rounded 
computer person. Beginning pro¬ 
gramming classes, taught by en¬ 
thusiastic experts, will help you talk 
with your computer. A hardware as¬ 
sembly workshop will give you some 
of the tricks of the electronics trade. 

A workshop for professionals will 
explore advanced program design 
techniques. 

NOVEMBER 1976 


If you’re in the dark about which 
computer is right for you, play with 
systems up and running every day at 
the BYTE SHOP. Experiment with 
games or other applications on com¬ 
puters we’ve hooked up to every 
type of peripheral. A tough choice 
becomes easier when you can sit 
down and compare computers for 
yourself. 


Open Tuesday through Saturday Noon - 9 pm 



Telephone: (213) 684-3311 
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Viatron Peripherals 

Communications Adapter — 

‘Transforms 2111 output to eight bit serial ASCII 
(RS232C) to interface modems, teletype, other 
computers, second 2111, etc. 



‘Three Baud rate ranges available. Front panel 
select high/low. (247/110) (600/300) (1200/600) 
‘Built around standard Uart chip. 

‘Complete interface, plug-in board, new panel. 
No wiring, installed in a few minutes. 

Price $165.00 

For further information contact Verada 214, P.O. 
Box 438, Lowell, MA 01852; (617) 458-3077. 



This Intelligent Video Interface provides 40 char¬ 
acters by 20 lines ASCII or 160 horizontal by 100 
vertical resolution graphics on a video monitor or 
modified TV. 



Two optional on board 2K x 8 masked ROMs 
provide sophisticated Monitor, Editor, Graphics, 
and I/O driver intelligence. A versatile DMA con¬ 
troller allows MERLIN to display any part of the 
computer memory and change the segment dis¬ 
played with every screen refresh. MERLIN’S parallel 
input port may be directly tied to most keyboards. If 
your system already has a teletype — MERLIN’S 
intelligence can drive it as well. Available for Al- 
tair/IMSAI systems and soon to be announced for 
SW6800 and Digital Group Computers. 

For further information contact MiniTerm Asso¬ 
ciates, Inc., Box 268, Bedford, MA 01730 
CIRCLE INQUIRY NO. 217 


, Digital Read/Write Amplifiers ) 

Pn>Qg£k_j Tas in troducecU^rgTlal read'write 
amplifiers for ItS" family ofremote controlled cas¬ 
sette transports. 



The one or two-channel amplifiers permit the 
user to utilize most any encoding methods com¬ 
monly used. Phi-Deck presently is designing cod¬ 
ing boards for micro processing systems appli¬ 
cations. 

The unit uses a Phillips certified data cassette, 


has a recording density of 0-1600 FRPI (flux rever¬ 
sals per inch), is fa" by 6 3/16” by 6 5/6” and 
wieghs 6 ounces. Power requirements are + 15 volts, 
-15 volts. 

For further information contact Triple I, a divi¬ 
sion of The Economy Co., P.O. Box 25308, Okla¬ 
homa City, OK 73105; (405) 521-9000. 

CIRCLE INQUIRY NO. 218 


Micom Introduces New Multiplexor For DOS 
Links 

A new low-cost, all digital time-division multi¬ 
plexor designed especially for channelizing DDS 
links has been announced by Micom Systems Inc. 



The Micom Model 720 Digital Data Multiplexor 
makes it possible for DDS links operating at 4800, 
9600, or 56,000 bps to be split into two or more 
channels, synchronous or asynchronous. 

For further information contact Roger Evans, Mi¬ 
com Systems Inc., 9551 Irondale Ave., Chatsworth, 
CA 91311; (213) 882-6890 TWX 910-494-4910. 

CIRCLE INQUIRY NO. 219 

CRT 1 Interface 

The CRT 1 contains the necessary electronics to 
display 512 characters on a video monitor. This unit 
is easily interfaced to Motorola Evaluation kit, 
SWTC, Cramer Kit and other 6800 microprocessor 
devices. The 64 character ASCII character set is 
displayed in a matrix of 32 characters by 16 lines 
Each character is a matrix of 5 x 7 dots. To display a 
character a computer program simply moves the 
desired character into a memory position which is 
also the display refresh buffer. The refresh buffer is 
located in the high order 8K of memory. 512 bytes 
of static RAM is organized to be accessed by the 
CPU and CRT simultaneously without degrading 
the access time to the CPU. 

Output from the CRT 1 is a composite video sig¬ 
nal. ETCHES for RF modulator have been left on 
the PC board (adjustable from channels 1-3) sche¬ 
matics supplied. Components have not been sup¬ 
plied since this circuit requires FCC testing and 
approval. 

For further information contact Sphere Corp., 
940 North 400 East, North Salt Lake, UT 84054; 
(801) 292-8466. 

CIRCLE INQUIRY NO. 220 

DC-220 Disc Controller Versions For Data 
General 

Three new versions of the Western Peripherals 
DC-220 Disc Controller are designed to emulate 
specific Data General Systems. 



These embedded, single-board controllers fit all 
NOVA and Eclipse computers as well as most Data 
General-emulating computers including the DCC- 
116, Keronix IDS-16 and MMI-600. 


For further information contact Western 
Peripherals, Inc., 1100 Claudina Place, Anaheim, 
CA 92805; (714) 991-8700 TWX 910-591-1687. 

CIRCLE INQUIRY NO. 221 

Multi-Cassette Controller 

RO-CHE Systems has just introduced a new 
Multi-Cassette Controller for the 8080 CPU micro¬ 
processors. Their "Magic Black Box” controls up to 
four cassette recorders with a Tarbell or MITS cas¬ 
sette interface board. 



* - * * 


•4 •KTI-Cttum CCNTMUIX 



Using the four port Multi-Cassette Controller, 
($125.00 in a kit) and $39.95 cassette recorders the 
micro-processor owner now has LARGE system 
capability at a small system cost. 

For further information contact RO-CHE Sys¬ 
tems, 7101 Mammoth Ave., Van Nuys, CA 91405. 

CIRCLE INQUIRY NO. 222 

Embedded Single-Board Tape Controller For 
Data General Nova Series Computers 

A magnetic tape controller that combines PE 
and NRZ formats on a single board and fits a single 
slot in Data General NOVA computers has been 
developed by Western Peripherals Corporation, a 
new Anaheim based minicomputer peripherals 
firm. 



The controller, available as the TC-120 Mag¬ 
netic Tape Controller, includes the board and tape 
drive cabling. It is also available as the TS-120 
which includes tape drives and cabling in a fully 
integrated and tested system. 

For further information contact Western 
Peripherals Corp., 1100 Claudina Place, Anaheim, 
CA 92805; (714) 991-8700 TWX: 910-591-1687 
Cable: Wesper. 

CIRCLE INQUIRY NO. 223 

JdmLlacminaLBpard^ 

MICRO-TERM INC. has just recently made avail¬ 
able a complete video terminal board. The board 
features all necessary serial I/O interfacing, and 
memory management for a 16 line by 64 character 
video display. The board accepts serial ASCII data 
(RS232C, TTL, or Current Loop; 110 to 9600 Baud) 
and provides the video out in the standard RSI70 
form. Parallel data supplied at the keyboard input is 
transmitted at rates from 110 to 9600 Baud. Can be 
used with any positive logic, TTL compatible KBD 
featuring a strobe. The power supply is included on 
the board. 

For further information contact Micro-Term Inc., 
P.O. Box 9387, St. Louis, MO 63117. 

CIRCLE INQUIRY NO. 224 

CF 360 Floppy Disk Controller 

The iCOM Model CF360 Controller/Formatter is 
designed for use by OEM's in industrial, commer- 
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Video/ 

Keyboard 

Unit 


Software/ 

Firmware 


Computer Systems Unlimited 


8080/Z-80 

Computer 


Of course you can buy a piece 
here and there and come up 
with a workable system, but 
why not move into a sensibly 
“matched” computer system 
by COMPUTER SYSTEMS 
UNLIMITED? 


and technology, and put it all 
together into a well-balanced 
system. 

UNPRESIDENTED 
6 MONTH WARRANTY 


Before the C.S.U. seal goes on 
each unit, it is tested, checked 
out, and burnt-in as a system. 
That’s your guarantee of getting 
a computer that works when 
you first turn it on and keeps on 
working time after time. 


We take the best items from 
some of the most respected 
computer manufacturing com¬ 
panies in the country, add 
some of our own special ideas 

Can we put one together for you? 

Computer Systems Unlimited 

18886 Hesperian Blvd. 

Hayward, Ca. 94541 
(415) 278-2667 or CSU-COMP 
Store Hours: Wed.-Fri. by Appointment / Sat. & Sun. 1-7 pm. 


J 


Computer Systems Unlimited 
announces... 

ANEW 
ARRIVAL! 


THE MUSIC BOARD - Only 
$39.95. Just in time for 
Xmas it's the ideal gift for 
yourself or a friend. The C.S.U. 
Music Board comes fully 
assembled, ready to plug-in and 
use. Your Xmas package 
comes GIFT WRAPPED and 
contains: 1) assembled music 
board, 2) alpha numeric music 
booklet, 3) programs to play 
Jingle Bells and other Xmas 
favorites, and 4) documentation 
and instructions for writing 
your own music. The C.S.U. 
Music Board comes with it’s 
own speaker or you can use it’s 
phono plug to drive your stereo. 
Don’t be a SCROUGE!!! Treat 
yourself to a musically Merry 
Xmas that you’ll enjoy the 
whole year long. Order yours 
today — or let your wife get it 
for you! Just $39.95. 

+ — x -^+ — x -f-+ — x t- — 
NEW! NEW! NEW! NEW! 
Hardware Floating Point 
Board. High speed BCD add, 
subtract (20 us), multiply, di¬ 
vide (100 us) up to 14 digits 
of precision. Comes with pow¬ 
erful 8K Basic (strings of any 
length, user defined functions, 
formated output capability), to 
help you use it to it’s full 
potential. 

Assembled $499. Unassembled $359. 



C.S.U. System Special #i C.S.U. System Special #2 C.S.U. System Special #3 


1-8080, 22 slot motherboard with Poly 88 (filled with 100 pin con- Same as system #1, but with 
12-100 pin connectors, 16K fast nectors), 64 Character Video, 16K super ZPU board, 24 x 80 CRT, 
RAM, MIO Board (1-SIO, 2-PIO, RAM, ROM Operating System, and PROM Operating System on 
Byte/Tarbell Cassette), Poly 64 Byte Cassette, 1-SIO Port, and Byte Saver PROM Programmer 
Character Video Interface, and en- ASC II Encoded Keyboard in an (replacing C.P.U., Poly V.T.I. and 
closed ASC II Keyboard. attractive case. Turn it on, its ready Keyboard). 

tO USQ. 

Assembled $2602. Unassembled $1890. Assembled $3932. Unassembled $2865. 

Assembled $1839. Unassembled $1495. 


Systems come complete with Cables, Connectors, Books, and Documentation. 

High resolution 12” T.V./Monitor with Connective Special Cassette Recorder with Cables and Low 
Cables — $150. Noise Cassette — $75. 
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cial, and development applications. It is the same 
controller used in the iCOM FD360 series Floppy 
Disk System. 

The CF360 can accommodate from one to four 
floppy disk drives and includes a TTL compatible 
general purpose interface. 

For further information contact iCOM, 6741 
Variel Ave., Canoga Park, CA 91303; (213) 348- 
1391. 


CIRCLE INQUIRY NO. 225 


Dual Input/Output Board With ROM 

This 2SIO (R) boardenables you toTum on your 
computer and go. No more Bootstrapping. 



The Terminal I/O port has ROM programs for 
LOAD, DUMP and GoTo. The tape I/O port has 
ROM programs for formatting tape files, searches 
for files by name, paper tape read and punch, word 
processing and complete software control of cas¬ 
sette and cartridge tape units. When used with the 
3M1 and 3M3 cartridge units you have keyboard or 
call control of rewind, fast forward, record, play and 
stop. Price of 2SIO(R) I/O Board with 1 ROM for 
NRZ Cassettes, Kit Price, $139.95. Wired & Tested, 
$169.95. 

For further information contact National Multiplex 
Corp., 3474 Rand Ave., P.O. Box 228, S. Plainfield, 
N.J. 07080. 

CIRCLE INQUIRY NO. 226 



The I/O portion of the board is committed to pro¬ 
vide one 8-bit parallel input port and one 8-bit 
parallel output port. The two ports use common ad¬ 
dress decoding logic and have the same address. 
This address is jumper selectable and can be any 
address from 0 to 254. Address 255 is used by the 
8800 for the front panel sense switch input port. 
Pads for 40 uncommitted sockets are provided. 
Plug compatible with Altair 8800. 

For further information contact Mikos, 419 Porto- 
fino Dr., San Carlos, CA 94070. 

CIRCLE INQUIRY NO. 227 


The 88-4PIO is capable of handling up to four 
ports on one plug-in card. Each port contains six¬ 
teen data lines. 



The 88-2SIO pr ov ideTTive signal/control lines 
per port. Two ports are available. 



The five signal/control lines include the follow¬ 
ing instructions: Transmit Data; Receive Data; Data 
Carrier Detect; Clear to Send; Request to Send. 
These instructions allow for maximum utilization of 
sophisticated terminals. 

For further information contact MITS, 2450 
Alamo SE, Albuquerque, NM 87106. 

CIRCLE INQUIRY NO. 229 


8080 I/O Board with ROM 

National Multiplex is offeringaTiS 
Board for 8080 microprocessors. 


Key I/O 



All bootstraps, loads, dumps, and edits are in a 
512 byte ROM on the I/O board. Utilizes a UART to 
interface with a terminal and a USART to interface 
with one or two cassettes. 

For further information contact National Multiplex 
Corp., 3474 Rand Ave., Box 228, So. Plainfield, NJ 
07080; (201) 561-3600. 

CIRCLE INQUIRY NO. 230 

AMI 6800 

The AMI S6800 Prototyping Board is a single 
PCB, hardware/software prototyping system. It 
allows system development using a functionally 
compatible system and reduced development time. 
With this board, the basic 6800 family parts can be 
evaluated. It can also serve as a general purpose 
microcomputer for low volume systems to which the 
user can add I/O and memory. 

For further information contact American 
Microsystems, Inc., 3800 Homestead Road, Santa 
Clara, CA 95051. 

CIRCLE INQUIRY NO. 231 



Each line can be initialized as input or output to 
interface a terminal (8 lines in, 8 lines out). All data 
lines are fully TTL compatible. Eight of the 16 lines 
are capable of directly driving the base of a tran¬ 
sistor switch (1.5 v at 1 ma). 

For further information contact MITS, 2450 
Alamo SE, Alburquerque, NM 87106. 

CIRCLE INQUIRY NO 228 


Universal Breadboarding Elements with 
Solderless Plug-in Tie Points 

The AP Super-Strips combine a power/signal 
distribution system with a matrix of 128 terminals, 
each with 5 tie points. The distribution system con¬ 
sists of eight buses, each individual bus consisting 
of a line of 25 tie points. All tie points are the solder¬ 
less, piug-in type or me same design used on ap 
T erminal Strips and AP Distribution Strips. 

For further information contact AP Products, 
P.O. Box 110Q, Dept. 1, Palinsville. OH 44077. 

CIRCLE INQUIRY NO. 232 

Microprocessor Board 

The first Wire-Wrap socket board designed 
especially for use with the Motorola M6800 micro¬ 
processor unit is available from Cambion. The pre¬ 
wired board is designed to save many man hours in 
the interconnection of the microprocessor eval¬ 


uation kit and subsequent evaluation of the M6800. 

For further information contact Cambridge Ther- 
mionic Corporation, 445 Concord Ave., 
Cambridge, MA 02138. 

CIRCLE INQUIRY NO. 

Digital Group Standard Mother Board 

Mother boards from Digital Group, Inc., come 
without connectors. Each system board you buy 
has the connectors it requires to plug into the 
mother board. The Standard Mother will support up 
to 26K of memory and 16 input ports and 16 output 
ports. In addition, it will support a TVC and a CPU of 
your choice. 

For further information contact Digital Group, 
Inc., P.O. Box 6528, Denver, CO 80206; (303) 861- 
1686. 

CIRCLE INQUIRY NO. 233 

Mini-Mother 

The Digital Group Mini-Mother board will sup¬ 
port 10K of memory and one I/O card and a TVC. 
You can also plug in one of three CPU’s now avail¬ 
able. The connectors come with the cards that plug 
into the mother board. Wirewrap connectors are 
used so that you can wirewrap to the underside of 
the board. 

For further information contact Digital Group, 
Inc., P.O. Box 6528, Denver, Co 80206; (303) 861- 
1686. 

CIRCLE INQUIRY NO. 234 

CPU-TVC Boards 

6800 CPU board also has 2K of RAM onboard. It 
has DMA capability, crystal controlled clock, boot¬ 
strap loader in PROM, and interchangeability with 
our other two CPU cards. 

The TVC board is a combination of a video inter¬ 
face on the left and a cassette interface on the right. 
The video interface supports 512 characters on a 
standard monitor or modified T.V. set. The cas¬ 
sette interface is used in conjunction with any 
reasonable audio cassette tape player. 

For further information contact Digital Group Inc., 
P.O. Box 6528, Denver, CO 80206; (303) 861- 
1686. 

CIRCLE INQUIRY NO. 235 

The 6502 CPIJ board includ^s-etich features as 
2K of RAM, DMA capability, crystal controlled 
clock, bootstrap loader for cassette on a 1702 
PROM and single stepping capability. The 6502 
and our other two CPU's will plug into our mother 
boards. 

8080 CPU board has 2K of RAM onboard, single 
stepping, DMA capability, crystal controlled clock, 
1702 PROM programmed for bootstrap load and 
uses the 8224, and 8228 support chips. 

The I/O board provides four input ports and four 
output ports. The output ports are latched and the 
addressing for the ports will accommodate memory 
mapped I/O or the scheme used by the 8080 CPU. 

For further information contact Digital Group, 
Inc., P.O. Box 6528, Denver, CO 80206; (303) 861- 
1686. 



I/O interface for the Altair 8800. Two I/O ports 
committed, pads provided for three additional 
ports Other pad to facilitate wirino for a UART 
EROMS, etc. Instructions include information for 
several wiring options. 

For further information contact Mikos, 419 Porto- 
fino Dr., San Carlos, CA 94070. 

CIRCLE INQUIRY NO. 237 

Mother Board 

Altair 8800 compatible mother board made of 
heavy gauge glass board. 

For further information contact Mikos, 419 Por- 
tofino Dr., San Carlos, CA 94070. 

CIRCLE INQUIRY NO. 238 
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the $1500 

line printer! 



BYTE SHOP The Affordable Computer Store 


509 Francisco Blvd. 

San Rafael, CA 
(415) 457-9311 
1514 University Avenue 
Berkeley, CA 94703 
(415) 845-6366 
2989 North Main 
Walnut Creek, CA 94956 
(415) 933-6265 
496 South Lake 
Pasadena, CA 91101 
(213) 684-3311 
14300 Beach Blvd. 
Westminster, CA 92683 
(714) 894-9131 
813 N. Scottsdale Road 
Tempe, AZ 85282 
(602) 894-1120 


18424 Ventura Blvd. 
Tarzana, CA 91356 
(213) 343-3919 

1063 W. El Camino 
Mt. View, CA 94521 
(415) 969-5464 
3400 El Camino Real 
Santa Clara, CA 
(408) 249-4221 
2559 S. Bascom Avenue 
Campbell, CA 
(408) 377-4685 
2033 S. W. 4th 
Portland, OR 
(503) 223-3496 
227 El Camino Real 
Palo Alto, CA 
(415) 3 27-8080 


1225 Ocean Street 
Santa Cruz, CA 
(408) 425-1434 
155 Blossom Hill Road 
San Jose, CA 
(408) 226-8383 

1025 Lancaster Pike 
Bryn Mawr, PA 19010 
(215) 525-7712 

2721 Hempstead Trnpke. 
Levittown, NY 

8711 La Tierra 
Westchester, CA 

1434 Yankee Doodle Road 
Eagar, MN 55121 
(612) 452-1841 


1200 W. Hillsdale Blvd. 

San Mateo, CA 94403 
(415) 341-4200 

3464 S. Acoma 
Englewood, CO 80110 
(303) 761-6232 

2705 Thousand Oaks Blvd. 
Thousand Oaks, CA 

5375 Kearny Villa Road 
San Diego, CA 

16508 Hawthorne Blvd. 
Lawndale, CA 90260 

3 West Mission Street 
Santa Barbara, CA 93101 
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A P Products. Inc. Line of Solderless Bread¬ 
boards 

A P Strips provide a low-cost alternative for the 
circuit builder who enjoys the speed, ease and 
versatility of solderless breadboarding but doesn’t 
need the larger-scale capabilities of an ACE solder¬ 
less breadboard. A P Strips also make a con¬ 
venient add-on to any ACE to increase its capa¬ 
bilities. 



ACE, Super Strips, Terminal Strips, and Distri¬ 
bution Strips are available from leading electronics 
distributors or direct from the factory. 

For further information contact Ken Braund, 
Product Marketing Manager, A P Products Inc., 
Box HOP, Painesville, OH 44077; (216) 354-2101. 

CIRCLE INQUIRY NO. 239 

Universal Cards 

D:avis Laboratories announces the first three 
offerings in a series of boards for the computer 
professional and/or Hobbyist. Boards are size and 
pinout compatable with the AMI Prototyping Board. 
Presently available are: 

1. Universal Board-5400 + holes to build 
your own interface. Accepts any 1C or 
module with 0.1” pin centers and greater 
than 0.2" row centers. Holds 94 16 pin IC’s 
or can be modified to hold 188. Vcc and 
GND are distributed. Uses two 86 pin edge 
connectors, two 50 pin and one 20 pin flat 
cable connectors and one RS232 connec¬ 
tor. 

2. 16K Static RAM Board-uses 2102’s or 
equivalent. Can be configured 16K x 8 or 
8K x 16 for flexibility. All necessary timing 
done on board. 

3. 6 Slot Mother Board-to put the other 
boards together. 



Bare Boards: UNIVERSAL-S90, 16K RAM-$70, 
6 SLOT MOTHER-S25. 

For further information contact Davis 
Laboratories, Box 2787, Santa Clara, CA 95051. 

CIRCLE INQUIRY NO. 240 

KB-1 Universal Kluge Board 

Matches MB-1 memory board in shape and edge 
connector placement. Has provisions for two addi¬ 
tional 22-pin edge connector at the top of the 
board. Main edge connector is 86-pin. 156" center. 

For further information contact Mikos, 419 Por- 
tofino Dr., San Carlos, CA 94070. 

CIRCLE INQUIRY NO. 241 


Intelligent Breadboard 

New IMSAI Intelligent breadboard System is a 
powerful experimental and educational'tool for 
analyzing the trade-offs between hardware and 


software implemented circuits. Ideal for im¬ 
plementing and testing digital logic circuits with 
program interaction and computer control. 



The Breadboard console connects directly to an 
IMSAI 8080 computer. Provides direct access to 
the computer’s bus lines for address, data, control 
and power, and to 48 lines of programmable TTL 
I/O. Supplied with power regulators, LED level in¬ 
dicators, I/O connectors, and space for up to 40 
16-pin 1C plug-in packages. 

For further information contact IMS Associates, 
Inc., 14860 Wicks Blvd., San Leandro, CA 94577. 

CIRCLE INQUIRY NO. 242 


Low-Cost Accessory Board Increases 
Memory and Interface Capabilities of MMD-1 
Microcomputer 

A new accessory board model MMD-1/Ml with 
extra RAM memory, Teletype interface, and audio 
cassette interface is now available from E & L 
Instruments and from all E & L Instruments stock¬ 
ing representatives. 



The MMD-1/MI simply plugs into the built in card 
edge connector on the MMD-1 and mounts on top 
of the unit. 

An MMD-1/Ml accessory board completely 
assembled and tested, sells for $200.00 In kit form 
with all parts for assembly, the price is $150.00. The 
MMD-1/MI has the following features: 2K RAM 
memory capability (IK supplied); Teletype inter¬ 
face (20 MA current loop); Paper tape reader con¬ 
trol for ASR33 Teletypewriters; Audio Cassette 
interface; and, Sockets to accept up to IK PROM or 
ROM. 

The addition of the MMD-1/Ml board to the basic 
MMD-1 Microcomputer increases the on board 
memory capacity to 2.5K RAM and 1.5 K PROM or 
ROM. 

The Teletype interface and audio cassette inter¬ 
faces allow easy and inexpensive data storage and 
retrieval. 

For further information contact E & L Instru¬ 
ments Incorporated, 61 First St., Derby, CT 06418; 
(203) 735-8774. 

CIRCLE INQUIRY NO. 243 


Solderless Bread Board 

From the originators of the solderless, plug-in 
breadboarding concept comes another major 
price/performance breakthrough. 

The ACE series of breadboards incorporates 
state-of-the-art techniques in design and fabrication 
to yield a circuit-building system with unparalleled 
flexibility and reliability. 

Flexible and reliable might say it all . .. but add 


economical and the result is unbeatable. The ACE 
line affords the user a cost-per-DIP relationship that 
is lower than any comparable product on the 
market today. 



The ACE design configuration integrates a 
voltage distribution system with the basic circuit¬ 
building matrix. All models incorporate the A P 
Products laboratory-proven multi-tie-point terminal 
esign. Additionally, five-way binding posts provide 
the interface for connections from the power supply 
to the ACE. 

The tie-point terminal material is non-corrosive 
nickel-silver while the dielectric material is acetal 
copolymer. The base, which also serves as a 
ground plane, is fabricated from aluminum and is 
anodized for surface protection. Rubber feet are 
provided to prevent sliding. 

For further information contact Sharp Adver¬ 
tising, Inc., 24500 Chagrin Blvd., Cleveland, OH 
44122; (216) 464-3636 

CIRCLE INQUIRY NO. 244 

SWTPC Audio Cassette Interface 

The SWTPC AC-30 Audio Cassette Interface kit 
is available for Computer and/or Terminal cassette 
tape program/data storage. 



The unit will work with both terminal and com¬ 
puter systems interfaced RS-232 serially with UART 
type circuitry using accessible 16X 300 baud 
clocks. 

For further information contact SWTPC, 219 W. 
Rhapsody, San Antonio, TX 78216. 

CIRCLE INQUIRY NO. 245 

Cassette Recorder "Breadboard” Offers 
Quick Interface to Microprocessor and Mini 
Systems 

A Philips Cassette “breadboard" package con¬ 
sisting of the Model 763 Transport, all electronic cir¬ 
cuitry, power supplies, control switches and con¬ 
venient in/out connections for direct interfacing into 
computer systems and terminals is being offered by 
Memodyne Corp. 


* 



For further information contact Memodyne Corp., 
375 Elliott St., Newton Upper Falls, MA 02164. 

CIRCLE INQUIRY NO. 246 
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Interfacing the Hand Calculator With 
Memodyne Digital Cassette Recorders 

Memodyne offers compact and simple digital 
cassette recorders distinguished by their incre¬ 
mental recording operation permitting a high den¬ 
sity of information with very low power con¬ 
sumption. 



Systems are available having 8 to 40 inputs in 
binary form, and up to 16 multiplexed analog in¬ 
puts. 

For further information contact Memodyne at 369 
Elliot St., Newton Upper Falls, MA 02164; (617) 
527-6600. 

CIRCLE INQUIRY NO. 247 



Altair 16K Static Memory Board 
(88-16MCS) 

The Altair 16K Static Memory Board not only 
offers the advantage of low power consumption and 
extremely fast access time but also eliminates the 
need for additional refresh logic common to dyna¬ 
mic memories. 



One Altair 16K Static board draws less current 
than any 8800 compatible 4K board. The maxi¬ 
mum access time of the Altair 16K Static board is 
215 nanoseconds. With such fast access time, 
there are no wait states. 

The Altair 16K Static board includes a DIP switch 
for board address selection. Sockets are also pro¬ 
vided for all RAM ICs. 

For further information contact MITS, 2450 
Alamo SE, Albuquerque, NM 87106; (505) 243- 
7821. 

CIRCLE INQUIRY NO. 248 


Low Cost 4K RAM Board 

Board can be plugged in forwards or backwards 
— full address and data bus high impedance 
buffering. 4% x 6” card with easy to use standard 
44 pin connector. Built for 2102 lo power 450 nono- 
second rams. Very high quality board plated thru 
holes and gold plated connector. Smallest and low¬ 
est priced 4K board available. 

Board, rams, capacitors and documentation 
$79.95. 

For further information contact Kathryn Atwood 
Enterprises, P.O. Box 5203, Orange, CA 92667. 

CIRCLE INQUIRY NO. 249 


8K Low Power Static Memory 

The 8KM is an Exceptionally Low Power 8K 
Static Memory from Electronic Control Technology 
which is plug-in compatible with the ALTAIR/IMSAI 
bus. It requires only a fraction of the power re¬ 
quired by other “low power" memory boards. Less 
power also means less heat. 



The memory IC’s utilized are 4K static N-MOS 
RAM's with an access time of 215 nS. No wait or re¬ 
fresh states are required. Bus loading is only 1 low 
power TTL load per line used. All signals to MOS 
devices are buffered by low power TTL to prevent 
damage by static at the edge connector. The PC 
board has plated through holes and gold over 
nickel plated fingers. Low profile sockets are pro¬ 
vided for all IC’s. 

Prices are as follows: 8KM kit, $295.00; 8KM 
wired & tested, $375.00; shipping & handling, 
$ 2 . 00 . 

For further information contact Electronic Control 
Technology, P.O. Box 6, Union, NJ 07083. 

CIRCLE INQUIRY NO. 250 

Vector Graphic's 8 K Baby! 

Compatible with Altair and IMSAI Mothers, this 
pre-tested 8 K Static Memory Board has buffered 
address and data out lines, a memory protect, no 
wait states, access time of 450 ns, low power con¬ 
sumption of only 1.3 Amps, output disable feature, 


and a DIP switch located on the upper edge of the 
board which allows address change without remov¬ 
ing the board from the computer. 



The printed circuit board is of aerospace quality 
and solder masked on both sides. THe 8 K Baby 
provides the most desired features in a high quality, 
low power product with a low price. 

For further information contact Vector Graphic, 
Inc., P.O. Box 4784, Thousand Oaks, CA 91359; 
(213) 889-9809. 

CIRCLE INQUIRY NO. 251 


4K/8K Static Memory Expansion Modules 
KIM-2 and Kftl-3 

The KIM-2 and KIM-3 are memory expansion 
modules designed for use with systems using the 
KIM-1 microcomputer module. Both modules are 
completely assembled and tested. High speed, low 
power static memory integrated circuits are used - 
no memory slow down or refresh cycles are re¬ 
quired. An on-board regulator allows system 
operation from a +8 volt unregulated power supply. 
Switches on the board allow the boards to be 
placed at any 4K (KIM-2) or 8K (KIM-3) boundary 
in the system memory space. Complete documen¬ 
tation is provided for board installation, checkout, 
and operation. Schematics and theory of operation 
are also provided. A single KIM-2 or KIM-3 can be 
wired directly to a KIM-1 module. System ex- 




WIDE SELECTION U.S. 
N’ IMPORTS'. 








CO/UPLETE 


% 

% 


COMPUTER/SYSTEM 


FROM INFORMATION INPUT, PROCESSING, TO OUTPUT, 
AT THE COST OF A STEREO SYSTEM!!! 


CPU: 8080, 6800, 
6502, Z-80. 
MEMORY, 
EXPANSION 

I/O 

SOFTWARE 

BOOK, MAGS 

PROGRAMMING 

COURSE 

SERVICES 



AUTH. REP 
SPHERE 


HOURS: 

12-9:00PM 

TUE-SAT 

12-5:00PM 

SUN 


BANKAMERICARD 
MASTER CHARGE 
WELCOME 



PEOPLE’S COMPUTER SHOP 

13452 VENTURA BLVD., (BET. WOODMAN & FULTON) 
SHERMAN OAKS, CA 91423 (213) 789-7514 
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synchro-sound enterprises 

“THE COMPUTER PEOPLE 11 


CHOOSE EITHER 


$559.95 

THE COMPLETE MICROPROCESSOR SYSTEM 


Z80 Processor Board.$234.95 

4A-4 RAM Board.$119.95 

8K Low Power Fast.249.95 

16K Low Power Fast.499.95 


When Purchased with 8080 



LEAR-SIEGLER MODEL ADM-3 

CHARACTER GENERATION 

5x7 dot matrix. 

DISPLAY FORMAT 

Standard: 1920 characters, displayed in 24 lines of 
80 characters per line. 

CHARACTER SET 

Standard: 64 ASCII characters, displayed as upper 
case, plus punctuation and control. 
COMMUNICATION RATES 
75, 110,150, 300, 600, 1200, 1800, 2400, 4800, 9600, 
19,200 baud (switch selectable). 

COMPUTER INTERFACES 

EIA standard RS232C and 20 mA current-loop 
(switch selectable). 

DATA ENTRY 

New data enters on bottom line of screen; line 
feed causes upward scrolling of entire display 
with top-of-page overflow. Automatic new line 
switch selectable, end-of-line audible tone. 



IMSAI 8080 MICROCOMPUTER 
POWERFUL • EASY TO USE • LOW COST 



ADM-3K (24 x 80).$849.95 

ADM-3 (12 x 80).$949.95 

ASSEMBLED 

ADM-3 (24 x 80).$1099.95 

ASSEMBLED 

LOWER CASE OPTION.$95.00 


Other Lear-Siegler products 
available at discount prices. 
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... FALL SPECIALS 


LSI-11 

MICROPROCESSOR MODULE 



Description $ 839.95 

Central Processor Unit 

4K x 16 RANDOM ACCESS MEMORY 

16-bit I/O port (DMA port) 

Power fail/auto restart 

Real-time clock input 

Automatic priority interrupt 

Vector interrupt handling 

8.5" x 10" (21.6 x 25.4 cm) board size 


STEP UP TO DEC 

DECwriter II 



Features $ 1769.95 

132 column printing 
30 CPS 
Full Keyboard 
Tractor Feed 


SPECIAL DISCOUNTS FOR GROUP PURCHASES 


HAYDEN BOOKS 


Basic Basic.7.50 

Advanced Basic.6.50 

Computer Math.12.95 

Microprocessors.8.50 

Game Playing 
with Computers.13.50 


We Also Feature The Following: 

LEAR SEIGLER; CROMEMCO; DEC; IMSAI: 
PROCESSOR TECHNOLOGY; SOUTHWEST 
TECHNICAL; TECHNICAL DESIGN LABS; 
SEALS; OLIVER. 

STORE HOURS 
SAT 9 a.m.-3 p.m. 


ORDER FORM 


Name _Phone_ 

Address_ 

City/State/Zip_ 

Please Rush Me the Following: 

ITEM QUANTITY DESCRIPTION PRICE 























TOTAL 




synchro sound enterprises 

193-25 Jamica Ave., Hollis , NY 11423 

Phone (212) 468-7067 
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pansion to 65K of memory con be implemented 
using KIM-4 motherboards. 



The price for the KIM-2 in quantities of 1-9 is 
$179.00. For the KIM-3 it is $298.00. Shipping and 
handling charges for either unit (U.S. and Canada) 
are $3.00. For shipment elsewhere add $15.00. 

For further information contact MOS Technology; 
Valley Forge Corp. Center; 950 Rittemhouse Rd., 
Norristown, PA 19401; (215) 666-7950 
CIRCLE INQUIRY NO. 252 


Altair 88-S4K Memory Board 

An ideal addition to the Altair 8800 series 
computer is the 88-S4K Synchronous 4K Memory 
Board, which has many outstanding features in¬ 
cluding totally synchronous design logic. This 
means the memory relies solely on the CPU for tim¬ 
ing signals—no single shots and no critical on¬ 
board timing. There are no wait states so that the 
CPU runs at maximum speed. 



The 88-S4K provides 4,096 bytes of Random 
Access Memory while consuming very low power. 
Each board contains memory protect circuitry and 
address selection circuitry for any one of 16 starting 
locations in increments of 4K. The entire 4,096 
bytes of memory can be protected by switching to 
PROTECT. A DIP switch is used for board selection 
with no hardwire jumpers, and test points have been 
installed at important signal outputs for ease of 
checkout and troubleshooting. Ferrite beads are 
used on all common supply lines for noise isolation. 

For further information contact MITS, 2450 
Alamo SE, Albuquerque, NM 87106; (505) 243- 
7821 

CIRCLE INQUIRY NO 253 


MB-1 4K X 8 Memory Board 


4K RAM/PROM Module 

Deisgned to fill the memory requirements of 
small or dedicated systems, the 8025 RAM/PROM 
Module supplies up to 4096 (4K) 8-bit words of 
RAM and PROM memory. Up to 2K of Repro¬ 
grammable Read-Only Memory (PROM) is avail¬ 
able in 256 word increments. Up to 2K of static 
RAM, Read/Write memory is also available in IK 
increments. 

For further information contact GNAT Com¬ 
puters, 8869 Balboa Ave., Suite C, San Diego, CA 
92123. 

CIRCLE INQUIRY NO. 256 

4K RAM Board 

A new 4K RAM board for use in the IMSAI 8080 
computer and the Altair 8800 computer is being 
produced by IMSAI. 



Not previously available for either one of these 
machines, the board allows IK byte blocks of 
memory to be write protected or unprotected under 
program control or via the front panel switches. 

For further information contact IMS Assoc., Inc., 
San Leandro, CA. 

CIRCLE INQUIRY NO. 257 

MB-2 4K X 8 Memory Board 

Altair 8800 plug compatible. 2102 static RAMs. 
Address and wait cycle selection by on-board DIP 
switches. Typical current requirements — 1 amp. 
Memory speeds may be switched to less than .55 
usee, .55 to 1.05 usee, and 1.05 to 1.55 usee. 

For further information contact Mikos, 419 Porto- 
fino Dr., San Carlos, CA 94070. 

CIRCLE INQUIRY NO. 258 

Low Power Memory 8KLST 

The Dutronics 8KLST 8-bit word memory uses 
500 nS MOS Static N-channel RAM chips. 



LED displays available elsewhere, these items are 
not offered as part of this kit. 

For further information contact Electronic Control 
Technology, P.O. Box 6, Union, NJ 07083. 

CIRCLE INQUIRY NO. 260 


TEST EQUIPMENT 


‘ Slim PacJCJSidtirange 0PMl 


International Microtronics Corporation has 
started production on its Model 324 "Slim Pack" 
Multirange Digital Panel Meter. The instrument, 
measuring 4.4" long x 1.85" wide x .6" thick, was 
specifically designed for NIM-BIN, Biomedical and 
Card Slide applications. 

Typical specifications are: .4” bright orange 
L.E.D. display; auto-polarity; auto-zero; 200.0mV; 
2, 20, 200 and 1000VDC fixed input range or man¬ 
ual 2-1000VDC range with auto decimal point dis¬ 
play; overvoltage protection to 1200VDC; accur¬ 
acy and linearity of 10.05%; 6 samples per second 
nominal; and temperature drift of ±digit/5°C. 

For further information contact International 
Microtronics Corporation, 4016 E. Tennessee 
Street, Tucson, AZ 85714; (602) 748-7900. 

CIRCLE INQUIRY NO. 261 

\Naked DPr) 

International MicTmrorTTcs Corporation has 
announced the introduction of its Model 325 called 
the "Naked DPM." 



Actually the complete instrument is built on a sin¬ 
gle P.C. board measuring 2.9” long x 1.4” high x 
.35" thick. The L.E.D. display is bright orange .4" 
high with automatic polarity indication, external 
decimal point selection, 1000 megohms input 
impedance, £.1% accuracy and linearity, 7PA typi¬ 
cal input bias current, temperature coefficient of 
+0.005%/°C, power consumption of 550 mW, are 
typical specifications of the “Naked DPM.” Four 
ranges are available — 1, 10, 100 and 1000VDC 
with up to 1200V overvoltage protection. 

For further information contact International 
Microtronics Corporation, 4016 E. Tennessee 
Street, Tucson, AZ 85714; (602) 748-7900. 

CIRCLE INQUIRY NO. 262 


Originally designed for the MK-8 (8008) 
microcomputer. Can be adapted to the F8, 6800, 
8080 and other systems. May be used in IK, 2K, 
3K, or 4K configurations. Uses 32 static RAMs 2102 
or equivalent. Mates with an 86-pin. 156" spaced 
edge connector. 1 usee RAMs included. 

For further information contact Mikos, 419 Porto- 
fino Dr., San Carlos, CA 94070. 

CIRCLE INQUIRY NO. 254 


MB-3 EROM Board 

Altair 8800 and IMSAI 8080 plug compatible, 
usable in 2K x 8 or 4K x 8 DIP switch selection of 
addressing and wait cycles. 

For further information contact Mikos, 419 Porto- 
fino Dr., San Carlos, CA 94070. 

CIRCLE INQUIRY NO. 255 


With a 500 nS Read/Write cycle time no WAIT is 
required for access and with a static memory no 
refresh is needed. In case 8K is too much memory 
to start, try the 4KLST starter kit. It’s the same board 
with only 4K 8 bit words implemented. Expand later 
to the full 8K words with expansion kit 4KXST. 

For further information contact Dutronics, P.O. 
Box 9160, Stockton, CA 95208. 

CIRCLE INQUIRY NO. 259 

Octal Encoder Board Kit 

This circuit is wired to the 8800’s Display/Control 
board to allow entry of data or programs via a 
calculator type keyboard instead of the toggle 
switches. It does not require any additional I/O 
board or ROM’s or software to operate. Due to the 
low cost of surplus calculator keyboards, cases and 


A Logical Solution To Digital Logic Problems 

THE NEW CATCH-A-PULSE LOGIC PROBE is 
compatible with RTL, DTL, TTL, CMOS, MOS and 
Microprocessors using a 3.5V to 15V power supply. 



Q, Sox 4SH7, «> 
5*n •>.-**> CA MAS 


Thresholds automatically programmed for multi- 
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THE 1976 COMPUTER 
STORE ALL-STARS 



Mike Eusey 




Steve Zook 


Gary Shannon 



John Trotter 



Jim Modecki 



Dick Heiser 


The most experienced computer dealers anywhere 


THE COMPUTER STORE 

820 Broadway 
Santa Monica, Calif. 90401 
Phone (213) 451-0713 


®K5a0[p" 


COMPUTER CENTER 


Authorized dealer for: 

MITS, Southwest Technical Polymorphic, Cromemco, Microterm, Oliver, TDL, Sanyo 
BY POPULAR DEMAND! NEW HOURS!! TUES - FRI Noon - 8 p.m., SAT 10 a.m. - 6 p.m. 
Located 2 blocks North of the Santa Monica Freeway at the Lincoln Blvd. exit 
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logic family operation. Automatic resetting memory 
for single or multi-pulse detection. No adjustment 
required. Visual indication of logic levels, using 
LEDs to show HI, LO, bad level or open circuit logic 
or pulses (60 Nsec). Highly sophisticated, shirt- 
pocket portable, (protective cap over tip and 
removable coiled cord), eliminates the need for 
heavy test equipment. Introductory price $24.95. 

For further information contact AVR Electronics, 
P.O. Box 45167, San Diego, CA 92145; (714) 566 
1570. 

CIRCLE INQUIRY NO. 263 

Elites and Adams 

The Elites and Adams are instruments that 
complement any system where large interfaces 
need be designed quickly and directly without the 
need for wire wrapping, special adapters, or lengthy 
soldering. 

For further information contact E and L Instru¬ 
ments, Inc., 61 First St., Derby, CT 06418; (203) 
735-8774. 

CIRCLE INQUIRY NO. 264 


Microcomputer System Analyzer Model No. 
ACS-4040MCSA Has Two Faces 

The ACS-4040MCSA is a low-cost multi¬ 
functional 4040 Microcomputer System Analyzer 
for varied microcomputer applications. The system 
analyzer can be used as a microcomputer control- 
display panel, as a hardware-software develop¬ 
ment tool, as a production check-out tool or as a 
field service maintenance tool. 
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Used as a program development tool, the system 
analyzer offers a cost-effective alternative to soft¬ 
ware operating system techniques for developing, 
trouble-shooting and debugging 4040 micro¬ 
computer programs in real-time by providing up to 
a 3 to 1 reduction in program development time 
without requiring memory hardware to store the 
software operating system nor requiring a TTY for 
program development interface. The purchase 
price of the analyzer is approximately 1/3 of the 
cost of a TTY and software operation system 
memory. 

For further information contact R. A. Stevens, 
2361 E. Foothill Blvd., Pasadena, CA 91107; (213) 
449-0616. 

CIRCLE INQUIRY NO. 269 

Autoranging Frequency Counters 

Four new autoranging frequency counters offer¬ 
ing a high performance-to-price ratio have been 
added to the test instrument line of Hickok Elec¬ 
trical Instrument Company. 



Designated the 380 Series Counters, they are 
available in four configurations offering a variety of 
capabilities. All units are autoranging with auto¬ 
decimal for "hands-off” operation. 

For further information contact Hickok Electrical 
Instrument Company, 10514 DuPont Ave., Cleve¬ 
land, OH 44108; (216) 541-8060. 

CIRCLE INQUIRY NO. 271 

^tpaLQgicJrufii^ 

A logic probe which tells you if the voltage is a 
logical one or a logical zero, using a seven-seg¬ 
ment LED display. 

For further information contact Sylvanhills Lab, 
Inc., #1 Sylvanway, Box 239, Strafford, MO 65757. 

CIRCLE INQUIRY NO. 273 


Digital Pulse Generator 

The DM-4 digital pulse generator is designed to 
fill the bill wherever a source of clean, crisp, fast 
output pulses compatible with virtually all logic fa¬ 
milies and discrete circuits is required. 



It is capable of generating symmetrical and 
unsymmetrical pulses from 0.5Hz-5MHz and has a 
positive output of lOOmV to 10V, with a rise and fall 
time of less than 30 nanoseconds. Additionally, 
DM-4 offers an independently controlled pulse 
width and spacing from 100 nanoseconds to 1 se¬ 
cond in 7 overlapping ranges, as well as inde¬ 
pendent variable amplitude CMOS, and fixed 
amplitude TTL outputs. 

For further information contact Continental 
Specialties Corp., 44 Kendall St., Box 1942, New 
Haven, CT 06509; (203) 624-3103. 

CIRCLE INQUIRY NO. 274 


MAKING THE RIGHT DECISION 
LET US HELP YOU COMPARE 


We Have On Display: 

•MICROCOMPUTER KITS 

• FLOPPY DISC MEMORIES 
•VIDEO DISPLAY MODULES 
•TERMINALS & KEYBOARDS, 

• TELETYPEWRITERS 
•CASSETTE INTERFACE 
•MEMORY BOARDS 

• LINE PRINTERS 
•USED PERIPHERALS 


We Carry Products By: 

• IMSAI 

• SOUTHWEST TECH 
•CROMEMCO 

•TARBELL 
^POLYMORPHIC SYSTEMS 
J, • ICOM 

• LEAR-SIEGLER 

• PROCESSOR TECH 
•SEALS 



We have the largest selection 
of books, tech manuals, and 
magazines in Southern California 

ga* 



We Invite You to Visit Our New Store and 
See the New World of Affordable Computer 
Systems for Your Home, Business or 
Personal Experimentation. 


_ BVTE SHDP 

d shop The Affordable Computer Store 


14300 BEACH BLVD. 
WESTMINSTER, CALIF. 92683 
714-894-9131 

HOURS: MTWThF - 11:30-9; Sat 10-6 
CLOSED SUNDAY 
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y 1 C Test Clips 

A P Products 1C Test Clips grip DIP clips without 
slips to let you nip circuit problems in the bud. A P 
features eleven models of their 1C Test Clips. The 
smallest clips to 8-pin mini-DIP packages and 
brings each pin out to a top row of terminals 
designed for attaching test probes or cable. 



The largest A P 1C Test Clip does the same for 
40-pin LSI packages. Other models are designed 
for 14, 16, 16-pin LSI DIPs, 18, 20, 22, 24, 28 and 
36-pin packages. Prices range from $4.50 to 
$21.00. A unique “contact comb” assures good 
connections while preventing shorts. These 1C Test 
Clips are also excellent DIP pullers. Accessories 
are available, too. See the A P Products “Faster and 
Easier Book” or the A P Distributor near you. To find 
your nearest A P Products Distributor, call the toll- 
free Faster and Easier Line, 800-321-9668. 

For further information contact Sharp Adver¬ 
tising, Inc., 24500 Chagrin Blvd., Cleveland, OH 
44122; (215) 464-3636. 

CIRCLE INQUIRY NO. 275 


Flat Ribbon Jumpers 

Available now from AP Products Inc., a directly 
interchangeable, fully assembled jumper line that is 
a cost effective alternate to the customer assembled 
mass terminated flat cables. 

Three basic end terminations are available — 
these are socket connectors, printed circuit board 
connectors, and card-edge connectors. Each of 
these termination types is offered in the five most 
standard widely used sizes; 20, 26, 34, 40 and 50 
contacts. With the types and sizes listed AP offers 
60 standard single end configurations and 135 
double end configurations. Additionally, AP can 
provide daisy chain assemblies tailored to cus¬ 
tomer requirements using any mix of end termin¬ 
ation types. 

For further information contact Robert J. Gabor, 
AP Products Inc., Box 110E, Plainsville, OH 
44077; (216) 354-2101. 

CIRCLE INQUIRY NO. 276 


Multi-Family Logic Probe 

Continental Specialties Corp. has announced the 
availability of its Model LP-1 Multi-Family Logic 
Probe—a low-cost, pocket-sized, multi-function 
test instrument for digital applications. 



In a single housing not much bigger than a foun¬ 
tain pen, the LP-1 combines the functions of a 
pulse detector, pulse stretcher, and memory cir¬ 
cuit, which provides an instant picture of static and 
dynamic circuit conditions with most popular logic 
families. 

For further information contact Continental 
Specialties Corp., 44 Kendall St., Box 1942, New 
Haven, CT 06509; (203) 624-3103. 

CIRCLE INQUIRY NO. 277 


Second Generation Logic Monitor 

Logic Monitor 2, a second generation digital test 
instrument incorporating a fully isolated power 
supply and selectable trigger threshold, which 
matches the precise characteristics of the logic 
family under test, has just been introduced by 
Continental Specialties Corp. 



The LM-2 consists of two units, a con¬ 
nectors/display unit which clips over the 1C, and a 
power supply module, which contains the pre¬ 
cision reference power supply and logic family 
selector switch. 

For further information contact Continental 
Specialties Corp., 44 Kendall St., P.O. Box 1942, 
New Haven, CT 06509; (203) 624-3103. 

CIRCLE INQUIRY NO. 278 

Spacers Aid Wire Routing 

A new line of stamped-plastic wire spacers, from 
Vector Electronic Company, permits neat, orderly 
wire routing and prevents wires from inadvertently 
touching leads during soldering. 



The spacers are formed to fit 0.041 in. diameter 
holes spaced on 0.02 in. centers. A series of ob¬ 
long slots in the top accommodate 36- or 32-gauge 
plastic insulated hook-up wire or standard wrap¬ 
ping wire to 28-gauge. 

For further information contact Vector Electronic 
Company, 12640 Gladstone Ave., Sylmar, CA 
91342; (213) 365-9661. 



The AP Test Clip assures positive, non-shorting 
electrical connection and positive mechanical 
clamping to dual-in-line packages. 


Gold-plated phosphor bronze spring contacts 
are designed for wiping action. 

The "contact comb” separating the spring con¬ 
tacts provides positive positioning to prevent acci¬ 
dental shorting of adjacent leads. 

For further information contact AP Products, 
P.O. Box 110Q, Dept. 1, Plainsville, OH 44077. 

CIRCLE INQUIRY NO. 280 

3,648 Solderless Plug-In Tie Points 

Model 236, the largest in the ACE series, offers 
the user virtually unlimited circuit-building flexi¬ 
bility. The universal matrix of 3,648 solderless, 
plug-in tie points is comprised of 512 separate 5- 
tie-point terminals, 32 vertical distribution buses 
(each with five connected 5-tie-point terminals) plus 
4 horizontal buses (each with 18 connected 4-tie- 
point terminals). These buses may be linked in any 
combination to provide unique or common func¬ 
tions such as voltage and ground distribution, reset 
lines, clock lines, shift command, etc. 

For further information contact AP Products, 
P.O. Box 110Q, Dept. 1, Plainsville, OH 44077. 

CIRCLE INQUIRY NO. 281 


ITS FOXY TO 
HAVE YOUR OWN 
COMPUTER! 

For a sophisticated system, 
the Altair 8800A computer 
and ADM3 video terminal 
make the perfect couple. 
Whatever you need in the way 
of Altair® equipment, you can 
get it at Marsh Data systems. 

ADM3K.$849.95 

8800A.$539.00 

8800B.$840.00 

Disc & 

Controller .. $1480.00 
Line Printer .. $2200.00 

We have the CT 1024 video 
terminal kit without TV ot 
chassis for 275.00. 
Bareboards and instructions 
are available, for 18.00, to 
convert the CT 1024 to 64 
characters. HOBBY-BUGS 
1C SOCKET KITS. 

88-ACR .12.50 

88-SIO .8.10 

884PIO.4.10 

ALTAIR 680B ... .16.10 

8800A.9.50 

CT-1024 .17.50 


MARSH DATA SYSTEMS 

5405 B Southern Comfort Blvd. 
Tampa, FL 33614 

Phone: (813) 886-9890 

B/A store Hours; M/C 

9-5 M-Th 
9-7 Fri; 12-7 Sat. 
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POWER SUPPLIES 


Microprocessor-Based Systems’ Line 

The SMP Series has been developed to serve the 
particular and exacting requirements of micropro¬ 
cessor-based systems and related peripheral re¬ 
quirements. The models shown in the table below, 
have proven their reliability and performance in 
hundreds of installations, under actual equipment 
operating field conditions — for over one year! 

The 10 SMP Series triple and quadruple output 
models listed below fulfill the needs of most of the 
popular microprocessor-based systems on the 
market today. 

For further information contact Standard Power, 
Inc., 1400 So. Village Way, Santa Ana, CA 92075; 
(714) 558-8512 TWX 910-595-1760. 

CIRCLE INQUIRY NO. 282 

Boschert Power!! 

BOSCHERT switching power supplies offer a 
90% weight reduction, a 75% space reduction and 
an 80% heat reduction over the conventional linear 
power supply. In addition, they are priced competi¬ 
tively with linear supplies! This combination of 
advantages offers an obvious technological match 
to micro-computer systems. Why attach a beauti¬ 
fully compact, light weight digital system to a boat 
anchor? 



BOSCHERT currently offers two models oriented 
toward microcomputer applications, the Model 
OL60 and the Model OL80. Both supplies have 4 
outputs and weigh less than 1.5 pounds. The Model 
OL80 is oriented towards large micro-computer 
systems and the OL60 towards smaller ones. Out¬ 
put voltages of +5 and +12 are available with either 
supply. 

For further information contact Boschert 
Associates, 1031 East Duane, Suite C, Sunnyvale, 
CA 94086; (408) 732-2440. 

CIRCLE INQUIRY NO. 283 

Computer Power Supplies 

A new catalogue featuring Computer Power 
Supplies is now available from ELECTROSTATICS, 
INC. 



Singles, Duals and Triples having excellent ripple 
and regulation are carried in stock for immediate 
delivery. 

Prices start at $26.00 with liberal quantity dis¬ 
counts obtainable. 

For further information contact Electrostatics, 
Inc., 7718 Clairemont Mesa Blvd., San Diego, CA 
92111; (714) 279-1414. 

CIRCLE INQUIRY NO. 284 


Switching Power Supplies 

Gould MG Switching Power Supplies are com¬ 
pact, light weight, and highly efficient. Operating 
from 115V (220/240V optional), 45-440 Hz, the 
units provide 0.1% regulated, low-ripple dc output 
voltages of 5, 12, 15 or 24V at currents from 4 to 60 
amps. 



Features include full output ratings to 50°C, over¬ 
voltage and overcurrent protection, remote sens¬ 
ing, and remote programming. MGT unit in fore¬ 
ground is a triple output power supply with main 
output of 5V and two auxiliary outputs of 12V or 15V 
dc. 

For further information contact L. R. Keenen, 
Gould Inc., Power Supply Department, 3631 Per¬ 
kins Ave., Cleveland, OH 44114; (216) 361-3315. 

CIRCLE INQUIRY NO. 285 


LITERATURE 


Programmable Calculators 
By: Charles J. Sippl 

An introductory textbook on calculators that re¬ 
views calculator capabilities, usage and program¬ 
ming from the basics of how to use keyboards, spe¬ 
cial function keys and preprogrammed units to ad¬ 
vanced programmable calculator systems for use in 
engineering, science and communication. 


PROGRAMMABLE 

CALCULATORS 



Includes a section on programming processes 
and procedures for calculators and a glossary of 
calculator terms. 

For further information contact Matrix Publishers, 
Inc., 207 Kenyon Rd., Champaign, IL 61820. 

CIRCLE INQUIRY NO. 286 


1024 Questions And Answers About Home 
Computers 

By Richard L. Didday 


A book for the person interested in microcom¬ 
puters who wants to get an idea of what it can be 
like before buying the equipment and for the per¬ 
son with a microcomputer who wants ideas for 
things to do, help in reading the literature, help in 
deciding what ways to go. 

Price: $4.95 Approximately 150 pages. 

For further information contact Matrix Publishers, 
Inc., 207 Kenyon Rd., Champaign, IL 61820. 

CIRCLE INQUIRY NO. 287 


Calculator Users Guide and Dictionary 
By Charles J. Sippl 

A handy reference and buyer’s guide which also 
shows you how to use today’s “keyboard com¬ 
puters.’’ 



The first section will tell you how to best utilize 
your new calculator. The next section will help you 
decide which calculator is best for you. All this is 
followed by a 7000 term dictionary on terms relat¬ 
ing to calculators. 

Price: $9.95 Pages: 425 pages 

For further information contact Matrix Publishers, 
Inc., 207 Kenyon Rd., Champaign, IL 61820. 

CIRCLE INQUIRY NO. 288 

Micro-68 User's Manual 

San Diego — Electronic Product Associates, 
Inc., 1157 Vega Street, San Diego, CA 92110, 
(714) 276-8911, has announced the availability of a 
new 66 page User’s Manual for the Micro-68 Micro¬ 
computer prototyping system. The new manual 
contains complete information on the Micro-68 
including programming examples and a flow 
charted listing of the new MON-1 monitor program. 
The price is $5.00, refundable with the purchase of 
a Micro-68 system. 

For further information contact Patti Neumann, 
Director of Marketing, Electronic Product 
Associates, 1157 Vega Street, San Diego, CA 
92110; (714) 276-8911. 

CIRCLE INQUIRY NO. 289 

Circuit-Stik/Centron Announce New 
Literature Available 

Circuit-Stik, Inc. and it’s sister company, Centron 
Engineering, Inc., are proud to announce the re¬ 
lease of their new condensed catalog #503. This 
new catalog merges for the first time, three distinct 
product areas manufactured by Circuit-Stik and 
Centron Engineering. These areas are as follows: 1) 
Cir uit-Stik’s unique sub-elements for making in¬ 
stant circuit boards, 2) Pre-etched GP (General 
Purpose) prototype and wire wrap socket boards, 
and 3) Centron Engineering’s printed circuit draft¬ 
ing aids for making circuit board master artworks. 

For further information contact Circuit-Stik, 
Inc./Centron Engineering, Inc., 24015 Gamier 
Street, Torrance, CA 90505; (213) 530-5530 Telex: 
69-8223. 



On_Line-Livei 


ON—LINE is a classiTted-fui 11 lafadvertising news¬ 
letter through which Computer Hobbyists can buy, 
swap and sell equipment, programs and services 
related to the field of home, small business and per¬ 
sonal-use computers. Published every three weeks 
and sent to subscribers via First Class mail, 
ON-LINE carries advertising submitted by indi¬ 
viduals and commercial enterprises as well as New 
Product Announcements and computer club meet¬ 
ing schedules. Advertising rates, based on a 96- 
character line, vary from $3.50/line for commercial 
ads to $1.50/line non-commercial to free for several 
catagories of ads of non-profit nature. New Product 
Announcements are carried free. Subscriptions are 
$3.75 for 18 issues (1 year). A free sample issue is 
sent on request or is added to subscriptions. 

For further information contact D. H. Beetle, 
Publisher, 24695 Santa Cruz Hwy., Los Gatos, CA 
95030. 
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HEXIDECIMAL 
DISPLAY 
HP 5082-7340 


$7.00(1) $6.00(10) $5.00(100) 


FACTORY PRIME INTEL 2708'S 
f f 1,024 BYTE EPROM 
■ ■ UV ERASEABLE 

$65.(1) $50.(10) $40.(100) 


^ 74150 IN CERAMIC DIP HOUSE NUMBER 

SS $1,00(1) 75<?(10) 60c(100) 45c(1000) 


74181 IN CERAMIC DIP HOUSE NUMBER 
$1.25(1) $1.00(10) 70c(100) 50c(1000) 


74190 PRIME NATIONAL PARTS 
^ 90c(l) 80c(10) 70c(100) 60c(1000) 


VX AMS 6002 CERAMIC DYNAMIC RAM lKxl 
^ $1.00(1) 70c(10) 50c(100) 35c(lK) 


DB25's (S)$3.00 (P)$2.00 SHELLS$1.00 
IMSAI 100 PIN CONNECTORS $5.00 ea. 
DIP SW*S 8 POSN $2.50 7 POSN $2.25 

^"™^0K SLIDE POTS (STACKPOLE 114) ” 

' 50c(l) 40c(10) 35c(100) 


HPROM 1024 BY HARRIS SEMICONDUCTOR 
256X4 FIELD PROGRAMMABLE ROM 
THESE HAVE BEEN PROGRAMMED BUT MAY 
HAVE HEAVY VIRGIN AREAS 
25c EACH(l-lOOO) 15c EACH(1000 UP) 

IMSAI 

I8080~1K MICROPROCESSOR KITS 
RAM 4A-4 MEMORY MODULE KITS 
PIC 8 PRIORITY INTERRUPT & RTC KITS 
SIO 2-1 SERIAL RS232 INTERFACE KITS 
PIO 4-4 4 PARALLEL INPUT/OUTPUT PORTS 
EXP 22 22 SLOT MOTHERBOARD 

PLEASE ADD $2.00 POSTAGE & HANDLING 
s\ ON ORDERS UNDER $25. SENT UPS 
N ADD $4.50 POSTAGE & HANDLING ON 

y 


n 




TE LETYPES 


* KSR 33 $450. 

* KSR 35'S FROM $500. TO $1200. 

* ASR 33'S FROM $600. TO $1000. 

* ASR 35'S FROM $750. TO $2500. 



"D" CELL 
BATTERY HOLDER 

65c(l) 50c(10) 40c(100) 


m 


TO-3 

HEAT SINK 

50c(1) 40c(10) 35c(100) 


POLYMORPHIC SYSTEMS 

POLY88 MICROPROCESSOR 
A COMPACT, POWERFUL COMPUTER 

POLY I/O PROTOBOARD 

FULL BUS INTERFACE LOGIC PLUS 

ROOM FOR 59-16 PIN WW SOCKETS 

VTI/64 VIDEO DISPLAY DRIVER 
128x48 GRAPHICS & KEYBOARD INPUT 


C ROMEMCO 

BYTESAVER 8K EPROM USES 2708 
D+7AIO D/A A/D 5 MICROSECOND CONVERSION 
TV DAZZLER COLOR TV CONTROLLER 
JOYSTICKS FOR PROPORTIONAL CONTROL 

$10.00 MIMIMUM ORDER 
B OF A CARD * COD * PHONE ORDERS 


ORDERS UNDER $50. SENT POST OFFICE CALIFORNIA RES IDENTS AD D 6% SALES T AX 
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Continental Specialties Catalog 

“59 Ways to Save Time and Money Designing 
and Testing in Electronics," a full-color 32 page 
catalog of electronic prototype breadboarding and 
test equipment, is available from Continental 
Specialties Corp. For further information contact 
Continental Specialties Corp., 44 Kendall St., P.O. 
Box 1942, New Haven, CT 06509. 

CIRCLE INQUIRY NO. 292 

Microprocessor Coding Forms 

Pad of 50 sheets of a coding form for those who 
write programs in machine language. 

For further information contact Electronic Control 
Technology, P.O. Box 6, Union NJ 07083. 

CIRCLE INQUIRY NO. 293 

MFE Operation and Interface Manual 

MFE Operation and Interface Manual for the MFE 
Model 250B Digital Cassette Tape Transport con¬ 
taining information on general performance and 
specifications of digital cassette tape transports 
including mechanical, electrical, engineering defini¬ 
tions, general performance characteristics, tech¬ 
nical specifications, and cassette specifications. 

For further information contact MFE, Keewaydin 
Dr., Salem, NH 03079; (603) 893-1921. 

CIRCLE INQUIRY NO. 294 


, Cassette Catalog j 

Memodyl^e Corporation-trTl^wton Upper Falls, 
Massachuse!f5^trnit5unces a new catalog of O.E.M. 
incremental and continuous digital recorders, trans¬ 
ports, data loggers, RS232C input/output re¬ 
corders, Texas Instruments and Wang Labor¬ 
atories Compatible Recorders. In addition a listing 
of applications with recorder recommendations is 
given as well as an introduction to digital cassette 
recording. 

For a copy of this product guide write to 
Memodyne Corp., 385 Elliot St., Newton Upper 
Falls, MA 02614. 

For further information on this release contact Mr. 
Kevin Corbett, Marketing Manager, Memodyne 
Corporation; (617) 527-6600, Telex: 92 2537. 

CIRCLE INQUIRY NO. 295 


E & L Instruments Otters Its 1976-1977 
Catalog of Electronic Circuit Design Aids 

A 26-page catalog of electronic circuit design 
aids from sockets and bread-boards to complete 
educational systems is now available from E & L 
Instruments, Inc., Derby, Conn. The new Circuit 
Design Line catalog includes more than 180 differ¬ 
ent products for everyone who builds electronic cir¬ 
cuitry. 


V 



CIRCUIT D0GM 


Products from E & L Instruments assist the 
professional designer in circuit development, help 
the student to understand electronics, bring the 
latest in technology to the hobbyist and aid the 
scientist in applying electronics to experimental 
apparatus. 

Copies of the Circuit Design Line catalog are 
available from E & L Instruments, Inc., and its repre¬ 
sentatives. 

For further information contact Richard Vuil- 
lequez, E &. L Instruments Inc., 61 First St., Derby, 
CT 06418; (203) 735-8774. 

CIRCLE INQUIRY NO. 296 


SOFTWARE 


6800 Software 

All WINTEK software is written in standard 
FORTRAN IV for any computer with a word size of 
16 bits or more. 



Overlay version for small machines. Cross 
Assembler, $600, produces absolute or relocatable 
code; PL/W Cross Compiler, $1000, is styled after 
PL/1 ® is compatible with PL/M, ® and produces 
relocatable code; Linking Loader links assembler, 
PL/W, and library routines into absolute code; 
Simulator, $600, simulates MPU, RAM, ROM, 
ACIA, and PIA. 

For further information contact WINTEK Cor¬ 
poration, 902 N. 9th Street, Lafayette, IN 47905; 
(317) 742-6802. 

CIRCLE INQUIRY NO. 297 


SCELBAL is here. Now. Only $49. 

Introducing the new microcomputer language 
that’s simpler than machine language . . . 
SCELBAL. Scientific ELementary BAsic Language 
for 8008/8080 systems. 



Look at all you get! 5 Commands: SCR, LIST, 
RUN, SAVE, LOAD. 14 Statements: REM, LET, IF 
. . . THEN, GOTO, FOR with STEP, END, INPUT, 
PRINT, NEXT, GOSUB, RETURN and optional 
DIM. 7 Functions: INT, SGN, ABS, SQR, RND, 
CHR, TAB. And, it runs in 8K and more. 

For further information contact SCELBI Com¬ 
puter Consulting Inc., 1322 Boston Post Road Rear, 
Milford, CT 06460; (203) 874-1573. 

CIRCLE INQUIRY NO. 298 


VTL/2 

The worlds most powerful “tiny” language. 
Designed to fit the three empty PROM sockets in 
your Altair 680, “Very Tiny Language 2” provides 
the user with an “instant on” high level language 
similar to BASIC. Features include string functions, 
subscripted arrays (both numeric and string), com¬ 
puted GOTO and GOSUB statements, unlimited 
depth of parenthesis in expressions (both logical 
and arithmetic), and built in random number 
generator. All that in 768 bytes of PROM! 

Package includes user’s manual, commented 
source listing, “games you can play in only IK”, a 


collection which includes such favorites as NIM, 
HURKLE, LIFE, CRAPS, and MINITREK! Also 
included is a functions package with full trig, log, 
and exponential functions. 

The price, including PROMS is $114.00 (VTL/1 
owners may trade in old PROMS for $15.00). 

For further information contact The Computer 
Store, 820 Broadway, Santa Monica, CA 90401. 

CIRCLE INQUIRY NO. 299 

Microcomputer Subroutine Package 

Pragmatic Systems has announced a package of 
commonly used microcomputer subroutines written 
in 8080 assembly language. The package, called 
UT1, contains commonly used code conversions, 
I/O routines for numbers and character strings, and 
I/O drivers for commonly used peripherals. 

Source listings of the program with user 
documentation are available for $3.00 each plus 
$.35 for shipping and handling. (California 
residents add $.20 sales tax). 

For further information contact Pragmatic 
Systems, P.O. Box 43, Mountain View, CA 94042. 

_CIRCLE INQUIRY NO. 300 


Hundreds of microcomputer programs will be 
made available on paper tape and in listing form 
through a new, expanded user’s library announced 
today by the Microcomputer Systems Division of 
Intel Corporation. 



Named Insite tm (Intel Software Index and 
Technology Exchange), the new library will be 
operated as an industry service by the division. It is 
an outgrowth of the Intel Microcomputer User’s 
Library, the largest known collection of general- 
purpose microcomputer programs. 

For futher information contact ITEL Corporation, 
3065 Bowers Ave., Santa Clara, CA 95051. 

CIRCLE INQUIRY NO. 301 

Opus/One. High-Level Language Compiler 
Introduced by ASI 

ASI has announced OPUS/ONE, a high-level 
language compiler that incorporates the strong 
points of several large-system languages such as 
ALGOL and FORTRAN, yet maintains the com¬ 
mands, statements and simplicity of BASIC. 



According to the manufacturer, it is faster and 
more efficient in memory utilization, yet simpler to 
learn than BASIC. ASI states that the non-profes¬ 
sional will find programming easy and straight¬ 
forward; the professional will discover that many 
unique and creative combinations of code are pos¬ 
sible, enhancing the program efficiency and power. 

Some highlights of the language are: arithmetic 
precision up to 126 digits; strings automatically 
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converted to numbers during numerical oper¬ 
ations, with any length up to 128 characters; GOTO, 
GOSUB parameters can be variables or strings; 
variables, virtually unrestricted in character length, 
can represent a number, string or matrix; matrices 
up to 255 dimensions with either number or string 
elements; I/O print format statement has right and 
left justification, carriage return/line feed control 
within the parameter list; block structure similar to 
ALGOL’s BEGIN-END features (brackets delimit 
blocks of program code). I/O handlers are avail¬ 
able for most RS-232 and current loop devices. 
OPUS/ONE comes in floppy disk and audio cas¬ 
sette tape configurations, and requires a minimum 
of 8K bytes of memory. Custom configurations are 
also available. 

The Disk version is available at $300; Cassette at 
$250. A detailed user’s guide is available for $5. 

For further information contact Mai R. Lockwood, 
Administrative Systems, Inc., 222 Milwaukee, Suite 
102, Denver, CO 80206; (303) 321-2473. 

CIRCLE INQUIRY NO. 302 


New BASIC Interpreter 

Called BASIC ETC, the new interpreter was co¬ 
developed by John Arnold and Dick Whipple to 
Tyler, Texas, authors of the original Tiny BASIC 
programming language. 

An interpreter, in contrast to a compiler, 
translates and executes the user’s program directly. 
A compiler generates a machine code program 
which is subsequently executed independently of 
the high level source program. 

They decided on an interpretive translator for 
convenient editing and quick program development 
capability. 



BASIC ETC uses the lower 8 KB of memory plus 
at least 1 KB of RAM for scratchpad. Since BASIC 
ETC is for games and business applications, the 
less frequently used scientific functions of Dart¬ 
mouth BASIC are not available. 

Kits may be ordered from, the Micro Store, 634 
S. Central Expressway, Richardson, Texas, 75080. 
The Micro Store is the retail affiliate of Richardson- 
based Binary Systems, Inc. 

For further information contact Binary Systems, 
Inc., 634 S. Central Expressway, Richardson, TX 
75080. 

CIRCLE INQUIRY NO. 303 


Star Trek/Space War Program Offered 

A version of the STAR TREK/SPACE WAR 
computer game is now available for the ALTAIR 
8800. It is written in ALTAIR 4K BASIC and is avail¬ 
able from International Data Systems, Inc. 

For further information contact International Data 
Systems, Inc., P.O. Box 593001-AMF, Miami, FL 
33159. 

CIRCLE INQUIRY NO. 304 


Varian Software Described 

Varian Data Machines has a six-page brochure 
describing its software systems capability. 

Varian Software Systems, describes Vortex, 
Varian’s powerful real time operating system. Sub¬ 
systems which operate under Vortex are also pre¬ 
sented. 

For further information contact Varian Data 
Machines, 2722 Michelson Drive, Irvine, CA 92713. 
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4K and 8K BASIC [c] 

Southwest Technical Products Corporation has 
just released its 4K and 8K Basic (c) software. Both 
feature fixed and floating point math with a full 1.0E- 
99 to 9.9999999999E + 99 number range. In ad¬ 
dition to the line number mode a direct (no line 
number) mode of execution is provided on most 
statements to create a calculator like mode of entry 
for short programs. Provisions have been made in 
both packages for saving and laoding BASIC 
programs to and from either cassette or paper tape. 
A USER function is even provided for jumping to 
machine language subroutines. 

Both packages have been written for the SWTPC 
6800 Computer System. The 4K Basic (c) requires 
a minimum of 6K of memory with 8K 
recommended, while the 8K Basic (c) requires a 
minimum of 8K of memory with 12K recommended. 
The 4K Basic (c) tape and manual sell for $4.95 on 
“Kansas City” cassette tape and $10.00 on paper 
tape. The 8K Basic (c) tape and manual sell for 
$9.95 on “Kansas City” cassette tape and $20.00 
for paper tape. All prices are postpaid in the U.S. 

For further information contact Southwest 
Technical Products Corporation, 219 W. Rhap¬ 
sody, San Antonio, TX 78216. 

CIRCLE INQUIRY NO. 306 


Home-Study Course In Microcomputer 
Programming From Logical 

Modu-Learn™ is a complete home study course 
in microcomputer software design for the new 
programmer. The course is divided into 10 self 
teaching lessons, plus additional background infor¬ 
mation on microcomputer architecture, selection 
criteria, and hardware/software tradeoffs. Each 
lesson presents fundamental structured software 
design techniques followed by an explanation of 
how to implement these techniques on any 
microcomputer. 


Modu-LearnTM is available now for $49.95 plus 
$2.00 for postage and handling. 

For further information contact Logical Services 
Incorporated, 711 Stierlin Road, Mountain View, CA 
94043. 

CIRCLE INQUIRY NO. 307 


Exclusive Directory of Remote-Access 
Packaged Software 

Gregory Research has compiled a complete 
directory of all the thousands of pre-packaged 
computer programs and data-bases in every field 
available from hundreds of low-cost timesharing 
sources to anyone with “hunt & peck” typing ability, 
an inexpensively rented typewriter style data ter¬ 
minal and a telephone. No computer programming 
ability is required as all the programs and data¬ 
bases use an English language, question and 
answer technique. 

Broad areas such as accounting, design, eco¬ 
nomics, education, engineering, finance, in¬ 
surance, management, manufacturing, marketing, 
math, personnel, physics, planning, real estate, 
scheduling, statistics, stocks & bonds, structural 
analysis, taxes, transportation and so forth are in¬ 
dexed. 

RCPD is available on a mail-order basis with the 
first three bi-monthly updates included in the post¬ 
age pre-paid cost of $28.00. 

For further information contact Gregory 
Research Associates, 1900 Greymont Street, 
Philadelphia, PA 19116. 
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Processor Applications Ltd., introduced a new 
concept in microprocessor design tools. Tagged 
the uPAL2650, the system boasts performance 


Same day shipment. First line parts only. Factory 
tested. Guaranteed money back. Quality IC’s and 
other components at factory prices. 

INTEGRATED CIRCUITS 


SN7400N 17 

SN74Q2N .17 
SN7404N 19 

SN7410N .17 

SN7414N 63 

SN7417N .39 

SN7420N 17 

SN7430N .20 

SN7438N .25 

SN7440N .17 

SN7447N 60 

SN74S0N 17 
SN7473N 36 

SN7474N 32 

SN7475N 49 

SN7483N 70 

SN7486N 39 

SN7489N 2 00 

SN7490N 45 

SN7492N .45 

SN7493N .49 

SN74-OON 90 
SN74107N 39 

SN74121N 39 

SN74145N .89 

SN74-50N 9b 
SN74151N 75 

SN74154N 1 10 
SN74157N 95 

SN74161N 95 

SN74I74N 1.19 
SN74175N 90 

SN74191N 1.25 
SN74193 N 85 
SN74284 N 6.00 
SN74285N 6 00 
SN74298N 165 
74LSM TTL 
SN74LSOON 34 
SN741S02N .34 


SN741SC4N 39 

SN74LS08N 39 

SN74LS10N 39 

SN74LS20N 34 

SN74LS23N 41 

SN74LS30N 34 

SN74LS38N .39 

SN74LS74N 59 

SN741S75N .75 

SN74LS90N 1.10 

SN74LS93N 110 

SN74LS95N 1.89 

SN741S107N 52 

SN741S163N 2 05 

SN74LS258N 2 20 

LINEAR 

CA3082 1 90 

CA3089 2.75 

LM30'AN .35 

LM3C1AH .35 

LM307N 35 

LM306N .89 

LM309K .95 

LM311H .90 

LM318 1.35 

LM320K-5 1.35 

LM3C2K-12 1.35 

LM320K-15 1.35 

LM320T-5 1.60 

LM320T-8 160 

LM320T-12 1.60 

IM320T-15 1,60 

LM324N 1 10 

IM339N 1.55 

LM340K-5 1.60 

LM340T-5 1.50 

.M34CT-8 1 70 

LM340T-12 1.70 

IM340M5 1.70 

LM343H 4.25 

LM358N 2 40 


LM703H 
IV709H 
LM723N 
LM733N 
LM741CH 

LM741N 25 
LM1303N 82 

LM29C2 2 20 

LM3900N 55 

LM3909N 89 

MC1458V 59 

NE540L 3.90 
NE550N 65 
NE555V 43 

NE356A 1.00 
NE565A 1.00 
NE556V 185 
NE567V 125 
SN75451CN 39 

SN7S452CN .39 
SN75491CN 50 

SN75492CN 55 

SN75494CN .89 

A lo 0 CONVERTER 
87COCN 16 00 

CMOS 

CD34001 Fair. 50 
CO40O1 


C CM 020 
CO4021 
C04023 
004324 
CD4025 


32 


2 00 


C040B? 
C04006 
CD4007 
C04008 
C04010 
CD401- 
CD4012 
CD4013 
C04014 
004015 
C04016 
004017 


35 C04026 3 85 

25 CD4027 

82 CD4030 

>.20 CD4040 

55 CD4042 

89 CD4043 

59 CD4044 2.00 

190 CD4049 62 

65 C04050 6? 

43 CD4066 1 20 

00 C34C68 .25 

1.00 CO4069 .40 

85 C04071 .40 

25 C04072 40 

.39 C04073 25 

39 CO4075 25 

50 CO4078 .25 

« CD4G8I 40 

CD4G82 45 

CO4508 5.00 

CD4510 2.00 

CD451I 2 20 

C04S20 2.90 

CD4527 4.75 

C04528 1 50 

CD4583 4.50 

CD4585 2 45 

C040192 3 00 

74C00 


74C160 2.00 

74C192 2 40 

74C221 2 75 

74C925 10.50 

74C927 12.00 

INTERFACE 

8095 .75 

8096 .75 


8700 

■no 

8T20 

8T23 

8T24 

ms 

8T26 

ITI7 


P.O. Box 4430N Santa Clara, CA 95054 
(408) 988-1640 

yc/t- 



ELECTRONICS 


f 00 

7 00 


10 00 
250 
11.50 




74C04 

74C10 

74C14 

74C20 

74C30 

74C48 

74C74 

74C106 


2101-1 

2102-1 
2107B 
2111-1 
2112-2 
25138 
21102-1 
8224 
8212 
8228 
MM5C58 2.20 
MM506C 3.20 
MMS262 90 
MM5330 9 75 

CLOCKS 

MM5309 4.00 

MM5311 3.60 

MM5312 4.80 

MV5313 3.60 

MM5314 3.90 

MM5315 5 25 


MM5316 6.35 

MM5318 8.95 

MM5369 3.00 

MM5371N 5.50 

MM5841 10.80 

CT7O01 5 80 

MM5375AA/N 4.00 

VM5375A8/N 4.90 

MAI 002 Complete clock 
module nwius xfrmr and 
swiicftes S9.95 

4 digit. 7 function stop¬ 
watch timer circuit, 
new National MM5865 
59 00 Board available. 
lOpage spec only. $1 00 
1C SOCKETS 
Solder Tin Low Profile 
PIN 1 UP PIN 1UP 

8 15 24 36 

14 18 28 .43 

16 20 36 58 

18 27 40 .61 

22 .35 

MICROPROCESSOR 

6080 with data 24.50 

808CA wild data 33.50 

SPECIAL PRODUCTS 
LM1812N Ultrasonic 
Transceiver 7.50 

LM3909N LED Flasher/ 
Oscillator .89 

LM379S Dual 6W 


DS0026CN 5 MHz 
Dual M0S Clock 
Driver 3. 


3341 8 

PROM 

1702A 13. 

N82S23 3. 

N82S123 4 

N82S126 4. 

RESISTORS 
Y. w 5% m quantil e! 
of 25 par type 03 ea 
CRYSTALS 

1 MHz 4. 

2 MHz 4. 

4 MHz 4. 

5 MHz 4. 

10 MHz 4 

18 MHz 3 

20 MHz 3. 

32 MHz 3. 

32768 Hz 4. 

MISCELLANEOUS 
12 Volt 300 ma 

transformer 1 

Keyer 8043 14. 

LEDS 
Red T018 
Green ’018 
Orange T018 


Yellow T018 
Jumbo Red 
Jumbo Green 
Jumbo Yellow 

DISPLAY LEDS 
MAN I 
MAN3 

MAN6E40 Dual 
MAN72 
MAN 74 
DL704 
DL707 
D1727 
0L747 
FND359 
FND503 
FND510 
FND8C3 
FND8C7 


CA 270 2.90 
CC 125 39 

CC 500 3.50 
CA .300 1.50 
CC 300 1.50 
CC 300 1.25 


CA 300 1.50 
CA 500 2.55 
CA 600 2.25 
CC .357 .95 
CC 500 1 35 
CA .500 1.35 
CC .800 2.75 
CA 800 2.75 
5 digit 14 pm display 2.50 

3 digit .125 in display .39 

7520 Clairex photocells .25 

MICROPROCESSOR KIT 
Signers SK3000KT1000A 
$234.00 value Jest $100 00 
INCLUDES: 2 2K RAM 
4-3002 3-82S114 

1-3001 2-8T26 

1-74SI82 1-8T31 

6K ol PROM, no PC board 
NATIONAL SC/MP KIT 
Full instruction manual plus board 
and all components mc'uding 
RAM and ROM S99.00 
Dale Access Arrangemenl 
Kil. Instr. Inti 10 00 
Encoder H00165 5 7.50 


Digital Alarm/Clock Y 

6-.50 LED Displays. 

Battery operated, beautiful stainle 
accuracy. Excellent for mounting 
camper, etc. One year guarantee 
RVC-4 digital clock kit (no alarr 
RVC-6A digital clock kit with alai 
tape player hookup plus 

Cits 

sss finish, quartz crystal 
on wall of any boat, 

. (available fully assembled) 
n) $36.95 

m and radio or 
snooze option 54.95 

60 Hz Crystal Time 
Base Kit $5.95 

Converts digital clocks from 

AC line frequency to crystal time 
base. Outstanding accuracy. 

Kit includes: PC board, 

MM5369. crystal, resistors, 
capacitors and trimmer. 

Calculator Module$2.95 

Complete module minus 
keyboard case and transformer. 

MODEM $79.50 

Used Vadic modems in excel¬ 
lent condition, 103 type, 0 to 

300 Baud. 202 type also avail¬ 
able, Oto 1200 Baud. $175.00 

Mile Per Gallon Circuit 

Digital Flow Sensor $29.50 
Speed Transducer 8.00 

'i (Specify car make and year) 

CMOS Rate Multipliers 19.95 
2-.50 in. Displays 2.50 

(orange or red) 

Includes circuit description. 

PC Board not included. 

Not a Cheap 

Clock $17.45 

Includes everything 
except case. 

2-PC boards. 6-.50 LED 
Displays. 5314 clock 
chip transformer, all 
components and full 
instructions. 

1C UPDATE 

MASTER MANUAL 

Complete 1C data from 
all Manufacturers. 14,000 
cross references. $30.00 
with update service. 

Limited quantities available. 
Domestic Postage, add 
$2.00, Foreign, $6.00 

COSMAC ELF 

RCA Microcomputer CDP1822 S39 00 

2101 $ 4.50 CDP1824 S 9.00 

C0P18U2 $29.50 CDP1852 S10 25 

COP 1821 S39 00 5082-7340 S 4 50 

Cosmac users manual $7.50 
Complete kit of additional parts 
minus power supply and 
board $40.00 

___J 

TERMS: $5.00 min. order U.S. funds 

L Calif, residents add 6% tax. 

FREE: Send for your copy of our 1976 

QUEST CATALOG. Include .13? stamp. j 


Microprocessor Software/Hardwa 
Development System Provides Floppy-Dis 
Performance at Half the Cost 
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comparable to floppy-disc based systems at about 
one-half the cost. The system presently supports 
the 2650 microprocessor, however, future offer¬ 
ings will include software to support other popular 
microprocessors available today. 

The uPAL 2650 is expandable to meet the user’s 
needs and is available from stock, FOB West 
Covina, California. For further information contact 
Processor Applications Ltd., 2801 East Valley View 
Avenue, West Covina, CA 91792; (213) 965-8865. 

CIRCLE INQUIRY NO. 309 


MISCELLANEOUS 
Keyboard and Instrumentation Enclosure 

The Univue keyboard and instrumentation enclo¬ 
sure is designed for general purpose, low profile 
instrumentation and computer data entry appli¬ 
cations. 



Special design features included a welded steel 
body of two piece construction for strength with an 
outside removable, flush mounting front panel. 

For further information contact Advanced Data 
Sciences, P.O. Drawer 1147, Marion, OH 43302; 
(614) 382-7917. 

CIRCLE INQUIRY NO. 310 

Encoded Keyboard 

Keyboard features diode matrix encoding, no 
expensive ROMS to burn out. It has 60 keys, both 
upper and lower case, with 8-bit parallel output. 
Both data and strobe are negative logic. There is 2 
key roll over, an output latch on each bit line, and 
power requirements are single 5-volt supply at 250 
to 250mA. 

For further information contact Sargent’s Dist. 
Co., 10268 Rosecrans, Bellflower, CA 90706; (213) 
925-6315. 

CIRCLE INQUIRY NO. 3n 


Altair and IKISAI Users 

A Scott Instrument Co. "Buffer In” buffer module 
eliminates virtually all control panel CPU loading 
and resultant waveform degradation. Use of a 
"Buffer In" improves data bus signal quality and 
also reduces power dissipation in the 8080 CPU. 

For further information contact Scott Instrument 
Company, 3734 W. Slauson Ave., Los Angeles, CA 
90043; (213) 296-4913. 

CIRCLE INQUIRY NO. 312 

New Recording Head For Tape Cassette Units 

A new data recording head for tape cassette un¬ 
its, constructed entirely of ceramic and ferrite 
material, extends head life up to three times over 
conventional units that use laminated alloys. The 
Model FCH-1 from Information Magnetics Cor¬ 
poration, is for read-after-write applications in 
Philips-type data cassettes. 

The new unit is a single-track dual-gap head for 
data recording cassette units, of the kind usually 
used in intelligent typewriter, and other “desk-top” 
computer and word-processing applications. 

For further information contact Information 
Magnetics Corporation, 5743 Thornwood Drive, 
Goleta, CA 92017; (805) 964-6828. 

CIRCLE INQUIRY NO. 313 


Universal Junction Unit Allows Serial 
Devices Of Different Manufacturers To Be 
Connected 

Solving circuit connection headaches often 
encountered when connecting different manufac¬ 
turer’s RS-232C devices, a new compact con¬ 
nection unit, the “3R", permits combining three 
devices such as Teletypes, modems, printing ter¬ 
minals, video displays, and computers in a com¬ 
mon system. Furthermore, the 3R units themselves 
can be connected together, expanding indefinitely 
the number of devices that can be combined. 


Low Cost Series Of Highspeed Current 
Output. D/A Converters 



Computer Labs has announced a new low cost 
series of highspeed current output D/A converters. 
Available in eight, ten, or twelve bit resolution, the 
Models MDSL-0802, 1002, or 1201 are ideally 
suited for applications such as computer graphics 
generation, wave form generation, and television 
picture reconstruction — as well as many others. 



A typical application is adding a cassette unit to 
operate in parallel with a Video Display/Keyboard 
already connected to a modem or a computing 
system. 

In the "headache solving” catagory, each of the 
three ports on the 3R have associated switches that 
interchange the transmit and receive signals, and 
set up operation in either the voltage (RS-232C) or 
current loop (20 ma) mode. 

For further information contact William M. Kahn, 
Digital Laboratories, 600 Pleasant Street, Water- 
town, MA 02172; (617) 924-1680. 

CIRCLE INQUIRY NO. 314 

Sunshine Computer Company 

Sunshine Computer Company is a new computer 
store in the Los Angeles area. We feature APPLE, 
JOLT, OSI-CHALLENGER, and MICRO-68 com¬ 
puters. Both kits and assembled units are available 
and all are sold at “computable prices." We have 
demo units for each computer up and running on 
the premises and invite you to come in and try them 
out. Complete package plans are our specialty and 
are guaranteed to save the computer hobbyist 
many dollars off the usual computer store prices. 
We are equipped for processing mail orders of 
customers outside of our area. SUNSHINE COM¬ 
PUTER CO. is growing fast and will probably have 
moved to our new store by the time this is printed so 
call us first to be sure. 

For further information contact Sunshine Com¬ 
puter Company, 9 Palomino Lane (offices), Carson, 
CA 90745. Or call and ask for Rich Travis at (213) 
830-8965. 

CIRCLE INQUIRY NO. 315 

Allair Clock Fix Kit 


As the result of binary digital input changes, the 
analog output of these D/A’s will settle to within 
0.1% of FS in 100 ns. The full scale output, which is 
5 mA, can be either unipolar or bipolar depending 
on pin interconnections. For unipolar outputs, only 
a +15V power supply is required. The MDSL-0802, 
1002, or 1201 D/A’s are priced to be well within the 
range of hobbyists at $39, $49, and $59 respec¬ 
tively. Delivery is stock to four weeks. Prices are 
F.O.B. factory. 

For further information contact Ed Graves, Com¬ 
puter Labs, Inc., 505 Edwardia Drive, Greensboro, 
NC 27409; (919) 292-6427. 

CIRCLE INQUIRY NO. 318 

Improved Power Supply for Altair 8800 

Parasitic Engineering is now offering a constant 
voltage power supply kit for the Altair 8800 and 
8800A. It’s designed to make the Altair almost im¬ 
mune to unreliable performance due to power line 
fluctuations. The power supply delivers full output 
(8 volts at 12 amps, plus and minus 16 volts at 2 
amps total) even when the line voltage is as low as 
90 volts. It also provides increased isolation from line 
noise and excellent over-voltage protection. The 
output rises less than 2% with an increase in line 
voltage to 130 volts. 




The Parasitic Engineering Clock Fix Kit includes 
a special bipolar MSI integrated circuit, temperature 
compensated to assure tight clock pulse 
specifications. Only $15. Your Altair can’t work 
reliably without a reliable clock. Special Christmas 
offer. Both kits for only $85. Orders must be 
postmarked no later than Dec. 25, 1976 to receive 
this special price. 

For further information contact Parasitic 
Engineering, P.O. Box 6314, Albany, CA 94706 

CIRCLE INQUIRY NO. 316 

Handy Dandy Paper Tape Winder 

The Handy Dandy is a hand held paper tape 
winder provided by SCCS member Bill Roch. 
Powered by four D batteries, this tape winder 
facilitates repeated winding of punched paper tapes 
into a neat roll. 

For further information contact Elliam Asso¬ 
ciates, 24365 Clipstone St., Woodland Hills, CA 
91364, (213) 348-4278 

CIRCLE INQUIRY NO. 317 


The power supply kit is available for $75 postpaid 
(California residents add $4.50 sales tax) and 
comes complete with all necessary components 
and step-by-step instructions for easy installation. 
Order now! Price increases January 1, 1977. 

For further information contact Parasitic 
Engineering, P.O. Box 6314, Albany, CA 94706. 

CIRCLE INQUIRY NO. 319 


Data Center 

The Data Center/a compurerStore, is located at 
136 N. Maryland Avenue, Glendale, CA 91206, 
(213) 243-0087. As an authorized SPHERE 
microprocessor representative, The Data Center 
offers both hardware and software support to com- 
puterists in the San Fernando Valley, the San 
Gabriel Valley, and Los Angeles area. Additionally, 
the store carries numerous high performance com¬ 
puter peripherals such as: Magnetic Tape units, 
Magnetic Disc Units (floppy discs, cartridge, disc 
pack), printers, card readers, paper tape 
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The completely assembled and tested MP-40 printers continue 
to be the favorite of commercial users and hobbyists alike. 
Featuring a 5X7 impact dot matrix, 40 columns, 75 lines per 
minute, 4" adding machine paper, molded casework, zinc- 
plated chassis and power supply. Choose from one of these 
three interface models. 

• LCP • 8-bit Parallel l/F without character 

generator for special software fonts $ 329 

• ASCII • 8-bit Parallel Interface with a 64 

character ASCII set s 425 

• SSP • Intelligent RS232 or Current Loop 

data terminal. Async Serial l/F $ 499* 

‘Introductory price for prepaid orders are good until Dec. 31, 1976 

OR SELECT THE “NO FRILLS” KP-40 KIT 

• Mechanism, LCP l/F PC board & components 
Power transformer and assembly instructions $ 179 

SEND FOR FREE LITERATURE 

Master Charge Welcome • Utah Residents Add 5% Sales Tax 

mpi/P.O. BOX 22101/SALT LAKE CITY/UT/84122 
__ (801) 566-0201 _ 
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8,192 X 8 BIT STATIC MEMORY 

EXCEPTIONALLY LOW POWER 



KIT $295.00 

★ ALTAIR 88 OO/IMSAI 8080 BUS COMPATIBLE 

★ FAST 215 nS-FULL SPEED-FOR Z80 ALSO 

★ EXCEPTIONALLY LOW POWER-LESS HEAT 

★ LESS THAN OTHER “LOW POWER” MEMORY 

★ BATTERY STAND-BY CAPABILITY 

★ ALL SIGNALS TO MOS DEVICES BUFFERED 

★ LOW-PROFILE SOCKETS FOR ALL IC’s 


PROTOTYPING BOARD EDGE CONNECTORS 

LOW PROFILE 1C SOCKETS DB25 CONNECTORS 


NJ RES. ADD 5% SALES TAX. SHIPPING EXTRA, ADD $2.00 
ALL PRICES & SPECIFICATIONS ARE SUBJECT TO CHANGE 
WITHOUT NOTICE. PRICES ARE USA ONLY. 


ELECTRONIC CONTROL TECHNOLOGY 

P.O. BOX 6 UNION, NEW JERSEY 07083 


CIRCLE NO. 48 ON INQUIRY CARD 


reader/punchers, terminals, modems, etc. All 
peripherals are used and priced at prices that the 
hobbyist can afford. A complete line of packaged 
semi-conductors, electronic components, 
capacitors, resistors, diodes, etc. is available for the 
shopping convenience of the hobbyist. 

CIRCLE INQUIRY NO. 320 

Direct-Etch and Positive Photo-Resist Kits 
Simplify Etched Circuit Board Fabrication 

Two new etched circuit board kits, from Vector 
Electronic Company, facilitate rapid production of 
quality circuit boards without expensive and time- 
consuming processing with cameras and dark¬ 
rooms. The kits, Model No. 32X-1 and 32XA-1, 
contain positive resist coated circuit boards, bare 
copper clad boards, and all materials necessary for 
fabricating circuit boards by the direct-art-then-etch 
process, and also by the positive photo-resist pro- 



Vector etched circuit kits are useful for both 
engineering and experimental circuit board fabri¬ 
cation. Existing full-scale artwork may be copied di¬ 
rectly from hobby magazines with the supplied trac¬ 
ing and artwork materials. 

For further information contact Vector Electronic 
Company, Inc., 12460 Gladstone Ave., Sylmar, CA 
91342; (213) 365-9661. 

CIRCLE INQUIRY NO. 321 


Pocket Data Terminal 

Internal, rear-mounted acoustic transducer pro¬ 
vides instant, fumble-free, no-wires-required data 
input to any telephone mouthpiece, or two-way 
radio or tape recorder microphone . .. simply hold 
the Pocket Data Terminal up to the microphone and 
press the Auto-Dial button and within seconds the 
computer has answered and you can start entering 
data via the keyboard. 



The Pocket Data Terminal Model PDT-1000 
offers a significant security advantage to prevent 
unauthorized persons entering or gaining access to 
any system since all 7 (or less) Touch-Tone* digits 
can be outputed from memory as fast as Vz of a sec¬ 
ond total elapsed time. 

For further information contact Executive 
Devices, 740 S. Locan, Fresno, CA 93727. 

CIRCLE INQUIRY NO. 322 

Comptek Announces New CL2400 Real Time 
Clock 

COMPTEK has recently introduced a unique 
real-time clock kit that is ALTAIR and IMSAI com¬ 
patible. Designed specifically for ease of use, the 
new CL2400 real-time clock, is a self-contained, 
hardware-implemented clock. In its normal mode of 
operation it keeps time in 24-hour format from 
00:00:00 to 23:59:59 with one second resolution. 


m ' m 

(I.* _» 


1 * I 1 1 I 




The microcomputer system treats the device as a 
peripheral, allowing the six digits of the present time 
to be read by any high level language, such as 
BASIC, that has peripheral I/O capabilities (i.e., an 
OUT statement and an IN statement). 

For further information contact COMPTEK, P.O. 
Box 516, La Canada, CA 91011. 

CIRCLE INQUIRY NO. 323 


Circuit-Stik. Inc. 


Circuit-Stik, Inc. has announced the addition of a 
new "Etchable” circuit card to their growing line of 
GP (General Purpose) boards. 



NOVEMBER 1976 


INTERFACE AGE 89 




























Port Unidirectional-Bidirectional 
Input/Output 



This new card is designed for “in-house” etching 
of desired circuit with the reliability of mil-spec gold 
over nickel plated contact fingers. By simply mask¬ 
ing off the pre-etched and plated contact fingers 
and following standard in-house etching and drill¬ 
ing procedures a reliable gold plated finger card is 
achieved. Standard card cage size (4.5 X 6.5) and 
connector finger size and spacing (22 one side, 44 
two sides on .156 centers) provide unlimited 
prototyping applications. The types available are: 1) 
GP Board Part No. 8117 (single sided) $12.95 ea, 
and 2) GP Board Part No. 8117 (double sided) 
$13.95 ea. 

For further information contact Circuit-Stik, Inc., 
24015 Gamier Street, Torrance, CA 90505; (213) 
530-5530. Ask for Don Harper. 

CIRCLE INQUIRY NO. 324 


LATE ENTRIES 


The ACS-40400UBI/0-N PCB provides up to 
eight compatible T 2 L universal 4-bit 7 2 L latch 
buffered microcomputer input and/or output 
ports/PCB for interfacing to ACS-4040MPU 
modules and ACS-4040MC microcomputers. 

The eight ports can be configured in any com¬ 
bination of unidirectional input and output ports as a 
factory or field option. 

For further information contact ACS, 2361 E. 
Foothill Blvd., Pasadena, CA 91107; (213) 449- 
0616. 

CIRCLE INQUIRY NO. 326 


Econoram 

We took everythtngrWeleamed from selling 4K x 
8 RAM boards for the past year, added some of this 
year’s circuit tricks, and came up with ECONORAM 
— a memory board that is even more remarkable 
due to its low price. We’ve engineered this with the 
user in mind, giving you several benefits: 


4Kx8 Basic Ram $88 

This 4K by 8 memoryTJuaicrfias no frills, just 
storage. Designed for compatibility with JOLT 
systems, this board is also ideal for other micro¬ 
computers using bi-directional buss systems. Same 
size as JOLT memory card, plus lo-power 
operation (750 ma) to keep you on good terms with 
your power supply. 

For further information contact Godbout 
Electronics, Box 2355, Oakland Airport, CA 94614 

CIRCLE INQUIRY NO. 325 



Three regulators to share power load, plus 
optimized thermal design, means a cooler running 
microcomputer. Typical current consumption of 
under 750 ma gives your power supply a break. 


Fast — Zero wait states. All TTL support ICs are 
latest Low Power Schottky types. For reliable and 
unambiguous data transfer, all addresses, data 
lines, and outputs are buffered for minimum loading 
and maximum output capability. Power-on clear in¬ 
cluded. 

For further information contact Godbout 
Electronics, Box 2355, Oakland Airport, CA 94614 

CIRCLE INQUIRY NO. 327 


K Prom /Dala RAM/Output PCB 


The ACS-4040 2KPDRO PCB is a com¬ 
binational PROM/DATA RAM/Output Port PCB. 
The PDRO PCB module provides on board ex¬ 
pansion to 2K bytes of PROM program storage, 
1280 words of Data RAM working storage and up to 
16 RAM output ports. On board programmable 
jumper strap addressing provides user selected 
PROM-Data RAM PCB address assignments. 



The PDRO module provides 1702A PROM 
socket capacity for up to 2K bytes of PROM 
program instruction storage in 256 byte incre¬ 
ments/1702A PROM 1C. A maximum of 8K bytes of 
combined PROM and R/W RAM program storage 
may be mechanized by the ACS-4040 series micro¬ 
processors. 

For further information contact ACS, 2361 E. 
Foothill Blvd., Pasadena, CA 91107; (213) 449- 
0616. 

CIRCLE INQUIRY NO. 328 


Bits and Bytes 

COMPUTER SHOP 

IN 


PHOENIX 

AFFORDABLE — OFF THE SHELF 


WE FEATURE the EPA MICRO-68 and EPA 
Expanded-68 microcomputers. These fine systems 
are based on the popular Motorola 6800. 

WE FEATURE the Micro-Term ACT-1 keyboard 
and Sanyo high resolution Video Monitor as a TTY 
replacement, for the lowest possible cost CRT. 

ALSO ... we sell a full line of EPA boards and 
ucomputer peripherals as well as a large selection of 
books and magazines. 

OPEN EVENINGS AND WEEKENDS 

6819 North 21st Avenue 
Phoenix, Arizona 85015 
(602) 242-2507 
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DEALER INQUIRIES INVITED 

16K STATIC RAM MEMORY 

The 16K static RAM memory by MIKRA-D is a single board 
ALTAIR/IMSAI compatible memory configurable from 4K 
to 16K bytes in steps of 4K bytes. Our 16K memory is 
unique in the hobbyist/education field because it allows 
expansion to full 8080 address capability in only 4 slots. 
All ALTAIR/IMSAI features are implemented, including: 
—On board voltage regulator 
—Buffered inputs and outputs 

—Memory protect features activated by front panel switch 
—Plugs right into ALTAIR/IMSAI bus 
—500ns access time allows maximum 8080 speed 
IN ADDITION, the MIKRA-D 16K static RAM provides the 
following features: 

—Fully compatible with DMA devices 
—Incredible 16K density on one board 
— Increased reliability due to more bits per IC 
—Low power per bit (.04ms/bit average) 

—Module fully socketed 

SIZE: 5" high X 10" wide (ALTAIR size) 

POWER: -16v + 5% at 0.1 A + 16v at 0.3A + 8v at 3A 
WEIGHT: 0.5 lb. 

MD-2046-4K Implemented (kit): $205.00 
MD-2064-8K Implemented (kit): $345.00 
MD-2046-12K Implemented (kit): $485.00 
MD-2046-16K Implemented (kit): $625.00 
MD-2046-4K add-on memory chip kit: $155.00 

Add $2.50 shipping—Mass, residents add 5% sales tax 



P.O. Box 403. Hollislon. MA 01746 • (617) 881-3111 

Mastercharge accepted-money order or 20% with order, bal. C.O.D. 
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f^MWi»i»SALE!£;£ 

All pacs are first qualityfno fallout), tested and guaranteed. •^'O 


Linear pac 

ft assorted 1 inears in 
mlni-DIP or T0-5*741 oo 
amp, LM307 op amp, LM 
703 RF-IF amp, with data 
and circuits J-j qq 

Flip-Flop pac 

lOassorted Flip-Flops, 
Dual JK’s, RST's, and 
low power FF's, with 

dau $1.98 

Regulators M||L 

A LM723 DIP variable " 
regulators, 2-40V, with 

$1.98 

.tTTL Gates 

V^assorted DIP'S 7400 
series-7420, 7430, 7440, 
etc...All prime, marked 
parts, with data 

$1.98 

LED pac 

AO assorted discrete 
LED's-green, red, and 
infra-red, with data. 

$1.98 

Comparator 
c P ac 

O assorted DIP'S— 

LM311, 710, 711, 
with data $198 

Diodes - 

lV Germanium computer 
signal diodes with leads 
trimmed for PCB mounting 

$1.98 

Linear pac 

ft assorted 1 inears in 
mini-DIP or T0-5*741 oo 
amp, LM307 op amp, LM 
703 RF-IF amp, with data 
and circuits $1,08 

.qO Resistors 

v 7 ^ 5% resistors 
of any sinqle standard 
value from 2.7 ohm to 

1M ohm. Not an ass't. 

$1.98 

Buy 5 pacs for! 

>9.90 and pic-a-pac for jlOvP* 


739 pac 

D Linears—dual low 
noise stereo amplifier 

739. With data. 

$1.98 

DIP RC Network 

50 assorted 14 and 16 
pin IC packages contain¬ 
ing precision resistors 
and capacitors-no data 
available $1.08 

Transistor pac 

40assorted TO-92 
^ plastic transistors— 

VjPNP's and NP f J . St mostly 

Fairchild house marked. 

' $1.98 

Silicon Diode 
.a P3C 

ftr^Silicon Signal Diodes 
PRV better than 200V!! 
Leads trimmed for PCS 
mounting. $1.98 

Capacitors 

20 25mfd 6V tantalum^ 

capacitors-5/16“xl/4'' \ 
xl/8"-Long leads, PCB 
mount. Some (M QQ 
unmarked. 

Ideal for TTL logic. 

L TIP31A pac 

^ 5 TIP31A NPN Power 
Transistor: HFE-30; 

IC-3A; VCE0-60V; 40W. 

Power tab w/ qq 

formed leads. 


Trimpots. 

Miniature & subminia- 
ture PCB potentiometers, 
assorted values from IK 
to 25K, by Piher, Stack- 

pole - etc $1.98 


¥*¥¥¥*¥¥¥¥** 4 ^ 


0 <9 TTL 270 

£^)uad 2 input NANO gates, 
pin compatible with SN7400. 
Current drain of 7400 and 
speed is less. New units 
branded Signetic and marked 
"270". d qq with 
data 


“ D 




CMOS pac 

Untested CMOS ICs. 
All factory marked— 

$1.98 




& Axial Rectifiers 

« 30 ^xial Rectifiers, 

** untested, 1 Amp-l?OOV+. 
X Cosmetic rejects due to 
poor plating. QQ 


Transistors 

AWassorted GE oower tab 
series— NPN, PNP and some 
Darlington. Untested, pin2 
connections supplied. 

$1.98 I 

1C Assortment * 

HOC Untested ICs, all& 
DIP, mostly TTL—some *4 
marked, housemarked, orj 
unmarked, fr-a qo 


GET YOUR I MSA I BASIC COMPUTER SYSTEM BY PURCHASING IT 
AS THREE KITS OVER A THREE MONTH PERIOD . . . 


FRONT PANEL HOSTS A PHOTOGRAPHIC LEGEND TO PRODUCE 
A CLEAR. CONCISE. EASY-TO-READ F0RMATT. (IT WON’T 
WEAR OFF). 


8 additional program 
controlled LED's. 



COMMERCIAL GRADE 
CABINET 


BASIC SYSTEM 


* Front panel and control board (CP-A) 

* Chassis with 22 slot card card cage 

* Sturdy attractive dust cover (DC) 

* Microprocessor board (MPU-A) 

* 28 Ampere power supply (PS-28) 

* Mother board with 6 board slots 

* Two 100 pin edge connectors (EXPM) 

* IMSAI 8080 Systems User's Manual 

* INTEL 8080 Microprocessor Manual 

* An Introduction to Computers 

* Software including monitor, assembler 
editor, loader and debugger (punched 
paper tape and source listing) 

FIRST MONTH- 

* IMSAI 8080 Microcomputer System 
User's Manual 

* INTEL 8080 Manual completely 
describing the IC's used and the 
instruction set.... 

* An Introduction to Microcomputers 
a fundamental textbook... 

* Front panel assembly with PC board, 
chips, switches, etc... 

$ 


<fcl QQ npr P lus $ 6 packing 

*¥ U ^ r c f and shipping 

^ ^ (California residents add sales tax) 

Kits will be shipped promptly via UPS or Parcel Post- 
KITS ARE NOT AVAILABLE SEPARATELY - YOU MUST PURCHASE 
KITS IN THE ORDER AS SHOWN. 


SECOND MONTH- 

* MPU board with all components including 
crystal, chip set and other parts. 

THIRD MONTH- 

* Power supply, cabinet and all other 

material to complete delivery of the 
basic system as described. 


SPACE AGE 
CLOCK KIT 


£ 



Instructions & 
parts - 12 or 
24 hour format. 

Four digit clock kit includes all 
parts for complete clock: 3V’x 2": 
-FND 70 readouts 
-MM5314 clock chip & all tran¬ 
sistors, etc. C1C QC 

-extruded aluminum case 
^or^wUf^ransformei^l^ 



{ MPU-. 


A) 




— t't 



7400dip 


7400 . 


$ .16 

74L72 . 

.60 

74H00 


.18 

7473 . . 

.25 

7401 . 


.16 

74L73 . 

.75 

7402 . 


.21 

7474 . . 

.30 

7404 . 


.18 

74H74 . 

.75 

74H04 


.30 

7475 . . 

.50 

7405 . 


.24 

7476 . . 

.30 

7406 . 


.25 

74L78 . 

.70 

7408 . 


.25 

7480 . . 

.50 

74H08. 


.30 

7483 . . 

.50 

7410 . 


.18 

7490 . . 

.50 

74H10. 


.30 

7492 . . 

.35 

7413 . 


.45 

7493 . . 

.55 

7417 . 


.35 

7495 . . 

.65 

7420 . 


.16 

74L95 . 

1.00 

74L20 


.25 

74107 . 

.25 

74H20 


.18 

74110 . 

1.00 

74H22 


.30 

74123 . 

.75 

7426 . 


.29 

74125 . 

1.00 

7430 . 


.16 

74145 . 

1.10 

74H30 


.30 

74154 . 

1.00 

74L30 


.30 

74155 . 

.90 

7440 . 


.15 

74157 . 

.90 

7441 . 


.89 

74163 . 

.90 

7442 . 


.50 

74164 . 

1.20 

7447 . 


.80 

74165 . 

1.00 

7448 . 


.80 

74166 . 

1.40 

7450 . 


.16 

74174 . 

1.00 



.30 

74177 . 

.80 

7451 . 


.16 

74178 . 

1.00 

74H51 


.25 

74180 . 

1.00 

7453 . 


.16 

74192 . 

.90 

74L54 


.25 

74193 . 

1.00 

74L55 


.25 

74197 . 

.80 

7460 . 


.16 

75491 . 

1.00 

74L71 


.20 

75492 . 

1.00 

7472 . 


.40 





CMOS 


CD4001 


.$ .29 

CD4029 . 

. 2.25 

CD4002 


. .29 

CD4030 . 

. .65 

CD4009 


. .59 

CD4042 . 

. 1.50 

CD4010 


. .59 

74C20 . 

. .65 

CD4011 


. .29 

74C42 . 

. 2.00 

CD4012 


. .29 

74C160 . 

. 2.50 

CD4013 


. .69 

74C195 . 

. 2.25 

CD4015 


. 1.90 

74C74 . 

. 1.00 

CD4016 


. .69 

74C151 . 

. 2.50 

CD4019 


. .69 




(PS-28) 


TRANSISTORS 

2N4248 -HEP715, PNP, 40V. 2N2222- NPN, 1.8W, 40V 
Each 154 10/$1.00 Each 204 10/S1.75 


KEYBOARD ASSEMBLY 

~ TRW Data Systems unit; 10 keys 0-9; 3 
W (or 4) 24V lamps; printed circuit 
board w/14 1N4001 diodes, capacitors, 
transistor, and resistors. All moun¬ 
ted in an attractive case approx. 4* 
x 4H x 2V • These are used; no sche¬ 
matic is available. EACH $6.95 


2N5964-HEPS0005, NPN 
—ISffV. 

Each 154 10/S1.00 


2N4400 -NPN, 40V. 

Each 154 10/S1.35 


NATIONAL MOS TO-5 

STATIC SHIFT REGISTERS 
MM504 dual 16 bit $1.50 
MM505 dual 32 bit 1.75 
MM550 dual differential 

analog switch 2.50 
DYNAMIC SHIFT REGISTERS 
MM502 dual 50 bit $1.25 
MM506 dual 100 bit 1.75 
MM5006 dual 100 bit 1.50 
MM5013 _ 1024 bit 2.25 


MONEY BACK GUARANTEE ON ALL GOODS'. 

Orders under $7.00 add $1.00 
oostage and handling. Resi- 4811 Myrtle Ave. 
dents of Cal. add sales tax Sacrame nto, CA 
Orders shipped promptly. $10 
minimum on C.O.D.s. 

BRBVLOT1 


Phone (916)334-2161 


Mail orders to: 
P.0. Box 41778 
Sacramento, CA 
95841 


BankAmericaro 


Send a stamp for 
our flyer listing 
more money-saving 



AP 14 pin test clip-$3.50 

16 pin test clip- 3.80 


NOVEMBER 1976 


CIRCLE NO. 52 ON INQUIRY CARD 


INTERFACE AGE 91 





































































SOFTWARE 


SECTION 


SOFTWARE SECTION 
SECOND STEP 

This issue takes the second step forward in estab¬ 
lishing a totally devoted Software Section covering 
Microcomputer software. This issue includes 9 all meat, 
no fat programs covering memory diagnostics, math 
routines and microcomputer games. 

Three memory diagnostic programs, two by Gary 
Kay of SWTPC for the 6800 and one by T. W. Travis for 
the 8080 should help keep your Microcomputer up and 
running. Gary Kay also provides a 6800 memory HEX 
dump utility program for those microcomputerists using 
a TTY or serial video control terminal. 

Four small routines, one revised floating point math 
package for the 6502 by Roy Rankin and Steven Woz- 
niak and two double precision multiplication routines + 
one 16 bit divide routine by Motorola for the M6800 pro¬ 
vide calculator functions for your Microcomputer. 

For those microcomputerists that enjoy games, Ed 
Keith’s MICO BASIC Blackjack program for the 6800 
provides real Vegas style blackjack with 1 to 4 decks of 
cards. 

COMMERCIAL MANUFACTURERS 
SUPPORT PUBLIC DOMAIN SOFTWARE 

Two commercial manufacturers, Motorola and 
Southwest Technical Products (SWTPC) provided six 
out of the total of nine software programs published in 
this month’s issue of the INTERFACE AGE. Hard copy 
object-source listings, and in addition punched paper 
tape source listings were supplied for all six software 
programs for deposit in the Microcomputer Software 
Depository for public domain distribution. This attitude 
of supporting the emerging Microcumputer technology 
by free technical exchange of design and software 
information solves the age old problem of market 
acceptance of a new technology product. Commercial 
manufacturers providing the free exchange of detailed 
microcomputer mechanization concepts, logic dia- 
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Edited by Robert Stevens 

grams and software programs benefit in a larger share 
of the future market as evidenced by our past history. 
Looking backward at our historic electronic tech¬ 
nology, those manufacturers that first supported the cir¬ 
cuit application of transistors and later on supported the 
application of the digital and analog IC's became the 
electronic giants of today’s market place. We need 
more leaders like Motorola and SWTPC to support the 
free exchange of microcomputer software programs. 


BEST ARTICLE OF 
THE MONTH AWARD 

Starting in the December issue, INTERFACE AGE 
will bestow an Honorary Award of $100.00 to the author 
of the best non-commercial Microcomputer article of 
the month. Only individuals are eligible for this monthly 
honorarium. This monthly award is in addition to the 
honorarium given on the page count basis. Microcom¬ 
puter articles may be on hardware, software or a 
combination hardware software and will be judged by 
the INTERFACE AGE readership. Each INTERFACE 
AGE magazine shall include one original bingo voting 
card. Each individual possessing a bingo voting card 
shall be allowed up to ten votes to be cast as a total sin¬ 
gle vote block for one author or subdivided into any vote 
block segment size combinations, with the total cast 
vote sum not to exceed ten, cast between two or more 
authors (no xerox copies of the bingo vote card please). 
All valid bingo vote cards must be post-marked prior to 
12:00 PM of the last day of the month following the 
issue date of the related magazine. 

Why not sit down and start or finish that hardware or 
software design article you have been thinking about for 
some time now. Just maybe, your concept is just what 
everyone else has been looking for, and if so, just may¬ 
be the readership will vote your article the best article of 
the month award. 
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MICROCOMPUTER DEVELOPMENT SOFTWARE 


SOFTWARE SHOPPING LIST 

Now that INTERFACE AGE has expanded the Micro¬ 
computer software coverage and developed a large 
appetite for good software, your programs and appli¬ 
cation software is badly needed to quench this enlarged 
software appetite. This software shopping list includes 
the following: 

• MICROCOMPUTER DEVELOPMENT 
SOFTWARE such as assemblers, disassemblers, 
editors, monitors, utilities, mini-maxi BASIC inter¬ 
preters & compilers, FORTRAN interpreters & com¬ 
pilers, boot strap loaders, software drivers, cassette 
software operating systems (COS), floppy disc soft¬ 
ware operating systems (FDOS), TTY software oper¬ 
ating systems (TTYOS), and CRT software operating 
systems (CRTOS) for all Microcomputer configura¬ 
tions. 

• SHORT SOFTWARE ROUTINES such as math 
packages and I/O diagnostics for all Microcomputer 
configurations. 

• APPLICATION SOFTWARE PROGRAMS such as 
Analog To Digital Converter (DAC) — Digital to 
Analog Converter (DAC) software control programs, 
Automated membership billing and mailing list up¬ 
date program, Inventory control software, Invoice and 
billing software, Accounts Receivables and Payable 
software, Process control programs etc. for all Micro¬ 
computer configurations. 

• SOFTWARE COMMUNICATIONS PROTOCOL 
PROGRAMS for such communication protocols as 
the BSC or Bisync (Binary Synchronous communi¬ 
cation protocol procedures) and the new SDLC 
(Synchronous Data Link Control communication 
protocol procedures), etc. 

• OFF-LINE SOFTWARE STORAGE FORMAT 
CONTROL PROGRAMS for cassette, paper tape, 
and floppy disc software recording formats. 

• MICROCOMPUTER GAME PROGRAMS 

• ADD YOUR OWN PROGRAM SHOPPING LIST 
HERE (Send your list to the Software Editor) 

INTERFACE AGE WILL 
PUBLISH YOUR SOFTWARE 

INTERFACE AGE is continually soliciting original 
unpublished quality documented highly commentated 
source - object code software listings and software 
technical articles for publishing in the INTERFACE 
AGE. Manuscript text must be typed double spaced 
with wide margins. Figures, tables, flow diagrams and 
charts must be numbered and submitted on separate 
sheets of white bond paper. Program listings must be 
printed on white clean paper using a new black ink rib¬ 
bon, and please if possible, supply a punched paper 
tape source - object code listing + object dump with 
your hard copy. Be sure to record your name, company 
and office + home telephone numbers on all material 
submitted to the Software Editor. Include a prepaid post¬ 


age stamped envelope with your return address only if 
you want your manuscript returned in the event that the 
submitted article is not accepted for publication. 

Articles accepted and published will receive an 
honorary recognition award. Honorariums are based 
upon technical content, manuscript preparation and 
subject suitability for publication in INTERFACE AGE. 
Honorariums range from $15.00 to $30.00 per typeset 
magazine page. In addition, starting with the December 
issue, the best article of the month submitted will re¬ 
ceive a $100 bonus. INTERFACE AGE’S readership will 
determine by vote which is the best article. All software 
submitted to INTERFACE AGE will be deposited in the 
Microcomputer Software Depository (MSD) for low cost 
distribution. 

Address all software correspondence to R. A. 
Stevens, Software Editor c/o INTERFACE AGE 
Magazine, 2361 E. Foothill Blvd., Pasadena, CA. 91107 
or call (213) 449-1655. 

INEXPENSIVE MICROCOMPUTER 
SOFTWARE 

The Microcomputer Software Depository (MSD) will 
act as repository for source and object code tapes. 
Programmers wishing to contribute programs to the 
public domain but who do not want to bother with distri¬ 
bution, may do so by forwarding appropriate docu¬ 
mentation including short descriptive write-up and 
punch paper tape copy of program if possible or cas¬ 
sette copy to MSD. There is no membership fee for 
access to the public domain paper tapes (PDT) from 
MSD. Anyone may obtain copies of these PDT soft¬ 
ware packages by prepaying a small fee with the order 
to cover duplication, postage and handling cost. Prices 
will be listed periodically in INTERFACE AGE. Typical 
cost for a short program will be approximately $2.00. 
including tax, postage and handling. As a convenience 
MSD will also provide punched paper tape copies of 
vendor supplied software packages (VSP) that will be 
sold at vendor suggested sale prices. Support MSD to 
build a software library by sending copies of your docu¬ 
mented software programs including short description, 
flow diagrams and punched paper tape source code 
and object listings if possible or cassette tape copy for 
low cost distribution to the following address: 
Microcomputer Software Depository 
2361 E. Foothill Blvd. 

Pasadena, CA 91107 
(213) 449-0616. 

HAPPY 

THANKSGIVING! 
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MICROCOMPUTER DEVELOPMENT SOFTWARE 


SWTPC 6800 Rotating Bit 
RAM Memory Diagnostic 
R0BIT-1 
By Gary Kay 

Southwest Technical Products Corporation 


This rotating bit memory diagnostic program is de¬ 
signed to check for and locate memory retaining prob¬ 
lems in the SWTPC 6800 Computer System memory 
boards, MP-M/MP-MX. The program itself uses 85io 
words and is meant to be loaded within the 128 word 
RAM used by the MIKBUG® operating system on the 
MP-A Microprocessor/System board. This makes the 
program independent of the MP-M/MP-MX RAM 
memory. The diagnostic may be loaded from either 
tape or from the terminal instruction by instruction using 
MIKBUG® starting from address A014i6 thru A07Aie. 
The program must be loaded in two parts to avoid inter¬ 
fering with the system's push-down stack located at 
Memory address A042 through and including A049. 
The contiguous section of memory to be tested is set by 
loading the most significant byte of the lower memory 
address into A002ie, the least significant byte of the 
lower memory address into A003i6, the most signi¬ 
ficant byte of the upper memory address into A004i6. 
and the least significant byte of the upper memory 
address into A005ie using MIKBUG® just as is done for 
MIKBUG® punch routine. The lower and upper 
addresses are inclusive and may be any addresses be¬ 
tween 0000 16 and FFFF 16 with the only requirement that 
the lower address be less than or equal to the upper ad¬ 
dress. Since addresses A07Bi6 thru A07Fi6 of the 
MIKBUG® RAM are still available for program use, the 
diagnostic may be run on these locations just to make 
sure the diagnostic itself is functioning correctly. Since 
the program counter is set when the program is initially 
loaded, the routine is initiated after loading by entering 
S9 or resetting the Microcomputer. The MIKBUG® 
operating system will gain program control and the ter¬ 
minal will respond with a carriage return (CR), a line 
feed (LF) and an asterisk*. The MIKBUG® operating 
system is now ready for an input command. Now enter 
the command control character G after the asterisk. 
Program control is now transferred to the user’s ROBIT- 
1 program. 

Once initiated, the program may then be re-started 
after setting the program counter to A01 816 at A048 and 
A049 by entering the control character M. Now enter the 
first 4 hexadecimal character address A048. The ter¬ 
minal will respond with a space and current memory 
contents (in hexadecimal) of this memory address 
followed with a space. Now enter the new data A0. 
Repeat this memory exchange process to enter 
memory data 18 into memory address 0049. Now enter 
the GO TO command control character G and 
MIKBUG® will return control back to the user’s pro¬ 


gram. 

The diagnostic program starts from the lower address 
and loads that address with a binary 0000 0001 or 01 i 6 . 
The data in this location is then read and verified. If 
accurate, the "one” bit is shifted left to form a binary 
0000 0010 or 02ieand is then again tested. This shift left 
sequence continues until a binary 1000 0000 or 8 O 16 
has been loaded and verified, at which time the entire 
sequence is repeated at the next sequential memory 
address. This sequence continues until the selected 
upper memory address is reached. The program then 
prints a “+” on the control terminal to indicate cycle 
completion and proceeds to repeat itself. The program 
loops forever and may be exited when desired by 
depressing the "RESET” switch which returns control 
back to the MIKBUG® operating system program. When 
an error is detected, the memory address followed by 
what data should have been followed by what the 
memory data was, are printed out on the control termin¬ 
al in hexadecimal (base 16) form. Example: 

*0110 02 00 

This example shows that memory address 0110, 
which is located in the first 1,024 words of RAM 
memory, was loaded with a binary 0000 0010 (02ie), 
but when read back contained a binary 0000 0000 
(00 16 ) which indicates a possible problem in the 2' bit 
memory chip in the lower 1,024 words of memory or a 
possible problem in the 2 1 bit of the memory board data 
transceiver or a variety of other possibilities. The best 
way to tell for sure is to look for a pattern in the indi¬ 
cated errors. Take note that once one bit error has been 
located at a specific memory address, the one error is 
printed in the form shown above and the program incre¬ 
ments to the next address without searching for more 
errors in the already defective address. 

If you wish to eliminate the cyclic printout of the “+” 
sign you can do so by changing the data in address 
locations A076, A077 and A078 to NOP instructions 
(01 16 ) using MIKBUG®. This way you only get a print¬ 
out of the error locations; that is if there are any. The 
running time of this program is very fast. It will cycle thru 
2,048 words of memory in less than one second. 


-SEE MICROCOMPUTER SOFTWARE 
DEPOSITORY PROGRAM INDEX FOR COPIES 
OF THIS PROGRAM 
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PROGRAM NAME: SWTPC 6800 ROTATING BIT RAM MEMORY DIAGNOSTIC ROUTINE 
SYMBOLIC NAME: ROBIT-1 
STORAGE REQUIREMENTS: 85 BYTES 
PROGRAMMER* GARY KAY 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
MICROCOMPUTERS SWTPC 6800 

I/O INTERFACE EQUIPMENT: ASR 33 TTY OR SERIAL VIDEO 
REQUIRED SUPPORTING SOFTWARES MIKBUG OPERATING SYSTEM 

OBJECT OP 

ADDR CODE LABEL CODE OPERAND COMMENTS 


AO 14 




ORG 

$A0 1 4 

AO 14 

00 


INXMSB 

FCB 

$00 

AO 15 

00 


INXLSB 

FCB 

$00 

AO 16 

00 


ACCA 

FCB 

$00 

AO 1 7 

2B 


PLUS 

FCC 

'+ 

AO 18 

FE 

AO 02 

ROB I T 

LDX 

#LOTEMP 

AO IB 

86 

01 

LODREG 

LDAA 

#1 

AO ID 

A7 

00 


STAA 

0*X 

AO IF 

A1 

00 


CMP A 

o*x 

AO 21 

26 

OD 


BNE 

ERRPNT 

A023 

48 


LOOP 1 

ASLA 


AO 24 

68 

00 


ASLA 

0*X 

LEFT 
AO 2 6 

A1 

00 


CMPA 

0*X 

AO 28 

26 

06 


BNE 

ERRPNT 

A02A 

81 

80 


CMPA 

#$80 

A02C 

26 

F4 


BNE 

LOOP 1 

A02E 

20 

3B 


BRA 

INCR1 

AO 30 

FF 

AO 14 

ERRPNT 

STX 

INXMSB 

AO 33 

CE 

E19D 


LDX 

#MCL 

AO 36 

20 

12 


BRA 

CONT IN 

A048 




ORG 

$A048 

AO 48 

AO 18 


FDB 

#ROBIT 

A04A 

B7 

AO 1 6 

CONTIN 

STAA 

ACCA 

A04D 

BD 

EO 7E 


JSR 

PDATA1 

AO 50 

CE 

AO 14 


LDX 

#INXMSB 

AO 53 

BD 

E0C8 


JSR 

0UT4HS 

AO 56 

CE 

AO 1 6 


LDX 

#ACCA 

AO 59 

BD 

EOCA 


JSR 

0UT2HS 

AO 5C 

FE 

AO 14 


LDX 

INXMSB 

A0 5F 

BD 

EOCA 


JSR 

0UT2HS 

AO 62 

CE 

E19D 


LDX 

#MCL 

AO 65 

BD 

EO 7E 


JSR 

PDATA1 

AO 68 

FE 

AO 14 


LDX 

INXMSB 

A0 6B 

BC 

AO 04 

INCR1 

CPX 

HITEMP 

AO 6E 

27 

03 


BEQ 

FINISH 

AO 70 

08 



I NX 


AO 71 

20 

A8 


BRA 

LODREG 

AO 73 

B6 

AO 1 7 

FINISH 

LDAA 

PLUS 

AO 76 

BD 

E1D1 


JSR 

OUTEEE 

AO 79 

20 

9D 


BRA 

ROBIT 


E19D 

MCL 

EQU 

$E19D 


E0 7E 

P DAT A1 

EQU 

$E0 7E 


E0C8 

0UT4HS 

EQU 

$E0C8 


EOCA 

0UT2HS 

EQU 

$EOCA 


E1D1 

OUTEEE 

EQU 

$E 1D1 


A002 

LOTEMP 

EQU 

SA002 


AO 04 

HITEMP 

EQU 

$A004 





END 



LOAD TEST START ADDRESS IN IR 

LOAD A 1 IN THE A RFG 

STORE A RFG AT TEST ADDRESS 

TEST TO SEE IF STORE WAS OK 

BRANCH IF NOT 

SHIFT A REG 1 BIT TO LEFT 

SHIFT DATA AT TEST ADDRESS 1 BIT TO 

TEST TO SEE IF STILL EQUAL TO A REG 
BRANCH IF NOT 

HAVE WE TESTED EACH BIT POSITION 
BRANCH IF NOT 

BRANCH TO ADDRESS INCR ROUTINE 
SAVE IR* IT POINTS TO ERROR BYTE 
LOAD IR WITH ADDRESS OF CR LF 
BRANCH AROUND STACK AREA 

START ADDRESS OF PROGRAM 
SAVE A REG 
PRINT CR LF 

LOAD IR WITH ADDRESS OF ERROR BYTE 
PRINT ADDRESS FOLLOWED BY A SPACE 
LOAD IR WITH ADDRESS OF SAVED A REG 
PRINT SAVED DATA (SHOULD HAVE BEEN) 
LOAD IR WITH ADDRESS OF BAD DATA 
PRINT BAD DATA (WAS) 

LOAD IR WITH ADDRESS OF CR LF 
PRINT CR LF 

LOAD IR WITH ADDRESS OF TEST BYTE 
ALL DONE’ 

BRANCH IF YES 
IF NOT INCR IR BY 1 
BRANCH TO TEST NEXT BYTE 
LOAD PLUS SIGN IN A REG 
PRINT PLUS SIGN 
DO IT AGAIN! 

CR LF IN MIKBUG 

STRING OUTPUT ROUTINE IN MIKBUG 

PRINT 4 HEX CHAR + A SPACE 

PRINT 2 HEX CHAR + A SPACE* MIKBUG 

OUTPUT 1 CHARACTER* MIKBUG 

TEST START ADDRESS 

TEST END ADDRESS 
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microcomputers 

— Computers for People — 

IMSAI 8080 

At Special Introductory Prices 
(Prices Effective Until December 31,1976 Only) 

1-8080 Kit.$506 

1-8080 Kit with 22 Slot Mother.$550 

• Add $9 each for shipping and handling 

• New York residents add Sales Tax 

• Send check or money order for full amount 
(Allow 3 weeks for personal checks.) 

H we take mastercharge 5S 

ORBANKAMERICARD mwsr'm 
FOR MAIL AND PHONE ORDERS 

For orders, information or special prices 
on all IMSAI products 


Write: 


Call: (315) 637-6208 


computer 

emerpri/e/ 

P.O. Box 71 • Fayetteville, N.Y. 13066 

Ask for Our Special Price Sheet. 


CIRCLE NO. S3 ON INQUIRY CARD 


|iiiiiiiiiiiimiiiiiiiiiiimiiiiiiiiiiiiiiimiHiMiiiiiiimiiiiimiiiiiiiiiiiiimiiii= 

1 THE DATA CENTER I 


136 no. maryland ave 
glendale, California 91206 
(213) 243-0087 


B 


HARDWARE 

VIDEO MONITORS ‘ 9”, 17”(CONRAC,PACKARDBELL) ■ S100 5 
DISK, cartridge drive,2.5 megabytes (CAELUS, PERTEC) -SI250 B 
KEY to TAPE, 5 stations ,Pertec drive (SINGER) - $5000 

PRINTER.30 cos,.rs232c (VNIVAC DCT 500) - $450 
PAPER TAPE REA DER (SINGER 4317) $150 

ASR -32 (TELETYPE) -.$500 s 

NA IE 1702A, prime and tested $9, 


SOFTWARE (SPHERE) 5 

software on cassette 

Tiny Basic Extended SI 2. Games (require Tiny Basic Extended) S 
Assembler $10. Chase 

Memory Test $5. Hamarubi S5. 

XDEBU'G , S5, Blackjack $10, 

Shooting Stars $$. Game package $10. 

Life $5. (Traps, Stars, Acey-Ducey, Slots) Z 

Gomoku $5. 2 

When ordering, please indicate version V3A or V3N. 

On orders, please include $1 per cassette for postage. 

California residents, please add 6% sales tax. 

COMPLETE line of BOOKS and MA GAZINES 
back issues of Interface, Byte, Dr. Dobbs Journal 


LOCATION 

I l block west of Brand Blvd , 

5 ‘/2 block north of Broadway 

! from Ventura freeway - 
| Brand blvd south, Wilson east, 
Maryland ave south 


NEW HOURS 

TUESDAY THRU 

FRIDAY 2 ■ 9 pm 
SATURDAY 10 - 6 pm 
SUNDAY 10 - 2pm 


EiiifiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiE 
CIRCLE NO. 54 ON INQUIRY CARD 


VECTORED FROM PAGE 10 

Minnesota Computer Society, Box 
35317, Mpls., MN 55435 

Nov. 26 Amateur Computer Group of 
New Jersey. 6800/6500 Users 
Group meets at 7 p.m. Union County 
Technical Institute, Scotch Plains, 
N.J. 

Nov. 26 Homebrew Computer Club, 
meets at 7 p.m. Stanford Accelerator 
Center Auditorium 

Dec. 1 New England Computer 

Society, 7 p.m. at Mitre Corp., near 
Routes 3 and 62 in Bedford, MA. 

Dec. 3 Amateur Computer Group of 
New Jersey 8080/Z80 Users Group 
meets at 7 p.m., Union County Tech¬ 
nical Institute, Scotch Plains, N.J. 

Dec. 10 Homebrew Computer Club 
meets 7 p.m., Stanford Linear Ac¬ 
celerator Center Auditorium. 

Dec. 13 The Minnesota Computer 
Society will meet at 7:30 p.m. at 
Roseville Towers, Highway 36 and 
Fairview Avenue, Roseville, MN. 50 
terminals are currently installed there 
and will be available for use by 
members that evening. For further in¬ 
formation concerning the MCS con¬ 
tact: Minnesota Computer Society, 
Box 35317, Minneapolis, MN 55435. 

Dec. 17 Amateur Computer Group of 
New Jersey. Meeting at 7 p.m. 
Middlesex County College, in 
Edison, N.J. 


Dec. 19 The Cleveland Digital Group 
meets at 2 p.m., 8700 Harvard Ave., 
Cleveland, Ohio. 

Dec. 22 Homebrew Computer Club 
meets 7 p.m., Stanford Linear Ac¬ 
celerator Center Auditorium. 


IT PAYS TO WRITE 

$500 ANNUAL AWARD 


INTERFACE AGE is actively seeking 
contributors who are willing to submit 
articles for publication. In keeping with 
the market place, we will pay up to $50 
per published page of text. Each month 
the best article selected by the readers 
will receive an additional $100 bonus. At 
the end of November 1977, the “Best 
Article of the Year” will be selected from 
the monthly winners and that author will 
receive $500 in products of his choice. 

This new program starts with the 
December issue so start writing now. 

Submit articles to INTERFACE AGE, 
P.O. Box 1234, Cerritos, CA 90701. 

Examples of Articles include: 
Construction Projects 
•Homebrew Computers 
•I/O Devices/Drivers 
•A/D, D/A Converters 
•Test Equipment 


Troubleshooting Shortcuts 
How I Repaired My . . . 
Things to Look For When 
Debugging Software 
Business Applications 
Medical Applications 
Tax Applications 
Games 
Controllers 
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SWTPC 6800 Short Memory 
Address Convergence 
MEMC0N-1 

By Gary Kay 

Southwest Technical Products Corporation 


This Memory Convergence diagnostic program is 
one designed to check for and locate address con¬ 
vergence problems in the SWTPC 6800 Computer 
System memory boards, MP-M/MP-MX. The program 
itself uses 56io words and is meant to be loaded within 
the 128 word RAM used by the MIKBUG® operating 
system on the MP-A Microprocessor/System board; 
making the program independent of the MP-M RAM 
memory. The diagnostic may be loaded from either 
tape of from the terminal instruction by instruction using 
MIKBUG® starting from address A014ie thru A034i6 and 
then from address A048is thru A05Eis. The program 
must be loaded in two parts to avoid interfering with the 
system's push-down stack located at memory 
addresses A042 through and including A049. The 
section of memory to be tested is set by loading the 
most significant byte of the lower memory address into 
A002ie, the least significant byte of the lower memory 
address into A003i6, the most significant byte of the 
upper memory address into A004i6, and the least signi¬ 
ficant byte of the upper memory address into A005i6 
using MIKBUG®. The lower and upper addresses are 
inclusive and may be any addresses between 0000i6 
and FFFF 16 with the only requirement that the lower 
address be less than or equal to the upper address. 
Since addresses A05Fi6 thru A07Fi6 of the MIKBUG® 
RAM are still available for program use, the diagnostic 
may run on these locations just to make sure the diag¬ 
nostic itself is functioning correctly. Since the program 
counter is set when the program is initially loaded, the 
routine is initiated after loading by either entering S9 or 
reseting the Microcomputer. The MIKBUG® operating 
system will gain program control and the terminal will 
respond with a carriage return (CR), a line feed (LF) and 
an asterisk (*). The MIKBUG® control program is now 
ready for an input command. Now enter the GO TO 
command control character G after the asterisk. Pro¬ 
gram control is now transferred to the user’s program 
MEMCON-1. 

Once initiated, the program can be stopped only by 
depressing the “RESET” button. MIKBUG® will gain 
program control and the terminal will respond with a CR 
LF and *. The MIKBUG® control program is now ready 
for a MIKBUG® input command. The program may then 
be re-started after setting the program counter to A015ie 


at A048 and A049 by entering the memory inspect 
command control character M. The terminal will re¬ 
spond with a space (SP) after M. Now enter the first 4 
hexadecimal character address A048. The terminal will 
respond with a space and current hexadecimal con¬ 
tents of this memory address followed with a space. 
Now enter the new data AO. Repeat this memory 
exchange process to enter 15 into memory address 
0049. Now enter the GO TO command control 
character G and MIKBUG® will return control back to 
the user’s program. 

The test diagnostic program starts by loading a con¬ 
tinuous stream of 256 sequential binary numbers from 
the low memory address to the high memory address, 
inclusive. The test program then goes back and 
sequentially reads the data in each of the locations and 
compares it to what actually should be there. If it finds 
any discrepancies within the memory cycle, one X is 
printed and the cycle is re-started, otherwise a # is 
printed to indicate successful cycle completion. Since 
the actual location of any detected errors does not point 
to the source of the problem, no provision is made for 
indicating the addresses of detected errors. It must also 
be noted that the program is not 100% effective. It 
would be possible to set bits in multiple locations that 
coincidentally would have been set anyway. However, 
each cycle puts different data in each memory loca¬ 
tion, so the possibility of a missed problem are reduced. 
The test program loops forever and may be exited when 
desired by depressing the “RESET” switch which re¬ 
turns control back to the MIKBUG® program. 

If you wish to eliminate the cyclic printout of the “#” 
sign you can do so by changing the data in address 
locations A059, A05A and A05B to NOP instructions 
(01 ie) using MIKBUG®. This way you only get a print¬ 
out of the error cycles, if any. 

SEE MICROCOMPUTER SOFTWARE 
DEPOSITORY PROGRAM INDEX FOR COPIES 
OF THIS PROGRAM 

Mikhug* ic a registered tradomarK of Motorola Iiio. 
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MORE 

BANG 

FOR 

YOUR 

BUCK! 


ON: 


• IMSAI 

• PolyMorphic Systems 

• Tarbell 

• Solid State Music 

• 12” TV/Monitor $134.95 


™ BTTE5 

679 “D" S. State College Blvd. 
College Business Park (Rt. Rear) 
FULLERTON, CA 92631 

(714) 879-8386 

Hours: 6-9 p.m. M-F, 12-5 p.m. Sat. 



CIRCLE NO. 56 ON INQUIRY CARD 


TAKE ADVANTAGE OF US! 

DON’T DUMP YOU MONEY INTO THE MAILBOX- 
THEN SIT AROUND AND WAIT!! 

DON’T BUY FROM WANDERING MERCHANTS- 
WHO WON’T BE THERE WHEN YOU NEED THEM!! 


A COMPUTER MART IS A PLACE WHERE THEY CARE 
ABOUT YOU-AND YOUR COMPUTER EQUIPMENT. 
WE SELL THE BEST LINES, AT REASONABLE PRICES. 

THAT’S HOW WE MAKE OUR LIVING. 

WE HELP YOU GET YOUR SYSTEM UP AND RUNNING. 
WE WILL BE HERE TOMORROW AND 
AND THE NEXT DAY! 

U/& Chxl&thia& that oaa R (po** 

Poms, E~ux*jc& fa Us A*qekf,, C& 


THE COMPUTER MART 

NEW YORK LONG ISLAND 


314 Fifth Avenue, 

New York, N.Y. lOOOl 
(212)279-1048 
Between 32nd and 31st 
Two blocks from the 
Empire State Building 


2072 Front Street 
East Meadow, LI., 
New York, 11554 
(516) 794-0510 
Near Hempstead 
Turnpike 


IMSAI, PROCESSOR TECHNOLOGY, SOUTHWEST TECHNICAL 
PRODUCTS, OSI, SEALS ELECTRONICS, DIGITAL GROUP, APPLE 
COMPUTERS, TARBELL, OLIVER, CROMEMCO, TDL, CONTINENTAL 
SPECIALITIES, VECTOR, GBC VIDEO MONITORS, BOOKS, MAGA¬ 
ZINES, CHIPS, SOCKETS, CONNECTORS AND ALL THAT 

GOOD STUFF. 


Memory Address Assignment Table (Hex) 


Memory Quadrant 

Starting 

Ending 

Board # (K of memory) 

Addr. 

Addr. 

1 

004/0 

#FF 

0 2 

0400 

#FF 

3 

0800 

#FF 

4 

0C00 

(j)FFF 

i 

1#<D 

13FF 

1 2 

14# 

17FF 

3 

18# 

1BFF 

4 

1C# 

1FFF 

1 

2000 

23FF 

2 2 

24# 

27FF 

3 

2800 

2BFF 

4 

2C00 

2FFF 

i 

3000 

33FF 

3 2 

3400 

37FF 

3 

3800 

3BFF 

4 

3C00 

3FFF 

1 

4000 

43FF 

4 2 

4400 

37FF 

3 

48# 

4BFF 

4 

4C00 

4FFF 

1 

5000 

53FF 

5 2 

54# 

57FF 

3 

58# 

5BFF 

4 

5C# 

5FFF 

1 

6000 

63FF 

6 2 

64# 

67FF 

3 

6800 

6BFF 

4 

6C00 

6FFF 

1 

7000 

73FF 

7 2 

7400 

77FF 

3 

7800 

7BFF 

4 

7C00 

7FFF 

MP-M/MP-MX Memory 1C Assignment Map 

Bit 7 Bit 6 Bit 5 

Bit 4 Bit 3 

Bit 2 Bit 1 BitO 

Quadrant 1 (IK) IC15 IC13 IC11 

IC9 IC7 

IC5 IC3 IC1 

Quadrant 2 (2K) IC16 IC14 IC12 

IC10 IC8 

IC6 IC4 IC2 

Quadrant 3 (3K) IC40 IC38 IC36 

IC34 IC32 

IC30 IC28 IC26 

Quadrant 4 (4K) IC39 IC37 IC35 

IC33 IC31 

IC29 IC27 IC25 

00 hex = 0000 0000 binary 

08 hex = 

0000 1000 binary 

01 hex = 0000 0001 binary 

10 hex = 

0001 0000 binary 

02 hex = 0000 0010 binary 

20 hex = 

0010 0000 binary 

04 hex - 0000 0100 binary 

40 hex = 

0100 0000 binary 


80 hex = 

1000 0000 binary 
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PROGRAM NAME* SWTPC 6600 SHORT MEMORY ADDRESS CONVERGENCE ROUTINE 
SYMBOLIC NAMES MEMCON-1 
STORAGE REQUIREMENTS! 56 BYTES 
PROGRAMMERS GARY KAY 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
MICROCOMPUTERS SWTPC 6600 

I/O INTERFACE EQUIPMENTS ASR 33 TTY OR SERIAL VIDEO 
REQUIRED SUPPORTING SOFTWARES MIKBUG OPERATING SYSTEM 



OBJECT 


OP 



ADDR 

CODE 

LABEL 

CODE 

OPERAND 

COMMENTS 

AO 02 




ORG 

SA002 


AO 02 



LOMEM 

FDB 


STARTING ADDRESS OF TEST BLOCK 

A004 



HIMEM 

FDB 


ENDING ADDRESS OF TEST BLDCK 

AO 14 




ORG 

$A0 1 4 

BYPASS DATA AREAS USED BY MIKBUG 

AO 14 



BSTORE 

» 

RMB 


STORAGE FOR B REG 




« 

* 

MEMORY LOAD PHASE 

AO 15 

F7 

AO 14 

MEM CON 

STAB 

BSTORE 

SAVE B REG 

AO 16 

FE 

AO 02 


LDX 

LOMEM 

LOAD IR WITH LOW TEST ADDRESS 

AO IB 

E7 

00 

LOOP 1 

STAB 

0>X 

STORE B REG AT TEST ADDRESS 

AO ID 

BC 

AO 04 


CPX 

HIMEM 

TEST DONE’ 

AO 20 

27 

04 


BEQ 

CHECK 

BRANCH TO TEST PHASE IF LOAD DONE 

AO 22 

06 



I NX 


INCH THE IR 

AO 2 3 

5C 



INCB 


INCR THE B REG 

A024 

20 

F5 


BRA 

LOOP 1 

CONTINUE LOAD PHASE 




* 

ft 

MEMORY TEST PHASE 

AO 2 6 

F 6 

AO 14 

CHECK 

LDAB 

BSTORE 

RESTORE B REG 

A029 

FE 

AO 02 


LDX 

LOMEM 

RESTORE IR WITH TEST ADDRESS 

A02C 

El 

00 

L00P2 

CMPB 

0>X 

DOES DATA AT TEST ADDR = B REf- 

A02E 

26 

20 


BNE 

ERROR 

BRANCH IF NOT 

AO 30 

BC 

AO 04 


CPX 

HIMEM 

TEST DONE’ 

AO 33 

20 

1 5 


BRA 

CONTIN 

BRANCH AROUND STACK AREA 

AO 46 




ORG 

SA048 


AO 48 

AO 1 5 


FDB 

# MEM CON 

DEFINE START ADDRESS OF PROGRAM 

A04A 

2 7 

OB 

CONT IN 

BEQ 

CYCLE 

BRANCH IF DONE 

A04C 

08 



I NX 


INCH THE IR 

A04D 

5C 



I NCB 


I NCR THE B REG 

A04E 

20 

DC 


BrtA 

LOOP 2 

CONTINUE THE TEST PHASE 

AO 50 

86 

58 

ERROR 

LDAA 

# 'X 

PRINT THE CHARACTER "X" 

AO 52 

BD 

E1D1 


JSR 

OUTEEE 

TO SHOW AN ERROR AND 

AO 55 

20 

BE 


BRA 

MF.MCO N 

RESTART THE TEST 

AO 5 7 

66 

23 

CYCLE 

LDAA 


PRINT A POUND SIGN TO 

AO 59 

BD 

El D1 


JSR 

OUTEEE 

SHOW TEST WAS OK 

A0 5C 

5A 



DECB 


DECK THE B REG AND 

A0 5D 

20 

B 6 


BRA 

MEMCON 

RESTART THF. TEST 


E1D1 

OUTEEE 

F.QU 

$ E1 D1 

DEFINE ADDR OF OUTFEE 





END 
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SWTPC 6800 Memory Dump 
Program MEMDMP-1 

By Gary Kay 

Southwest Technical Products Corporation 


This memory dump program allows one to display or 
print the contents of specified half page (128to word) 
blocks of computer memory on the serial video control 
terminal or teletypewriter. The data is displayed in hexa¬ 
decimal form with sixteen lines of eight bytes of data per 
line. The starting address of each data line is printed at 
the beginning of each of the sixteen lines for easy 
identification. Once a block of data has been selected 
and is being displayed, a simple one character com¬ 
mands allow one to select and display the 128 word 
block of data immediately preceding or following the 
block being displayed. A three character entry allows 
the user to reselect and display a 128 word block of 
data located anywhere in computer memory. 

The program itself consumes 91 io words of memory 
and is meant to be loaded within the 128 word RAM 
used by the MIKBUG® operating system on the MP-A 
Microprocessor/System board. This makes the pro¬ 
gram totally independent of the MP-M/MP-MX RAM 
memory boards where programs and data are nor¬ 
mally stored. The MEMDMP program may be loaded 
from either tape or from the control terminal, instruction 
by instruction using MIKBUG® starting from address 
A014 thru A07F. The program must be loaded in two 
parts to avoid interfering with the system’s push-down 
stack located at memory addresses A042 through and 
including A049. Since the program counter is set when 
the program is initially loaded, the routine is initiated 
after loading by entering S9 or resetting the Micro¬ 
computer. The MIKBUG® operating system will gain 
program control and the terminal will respond with a 
carriage return (CR), a line feed (LF) and an asterisk (*). 
The MIKBUG® operating system is now ready for an 
input command. Now enter the character G after the 
asterisk. Program control is now transferred to the 
user’s MEMDMP-1 program. Once initiated, the pro¬ 
gram can be stopped only by depressing the “RESET” 
button. MIKBUG® will gain program control and the ter¬ 
minal will respond with a CR LF and *. The MIKBUG® 
operating system is now ready for a MIKBUG® input 
command. The program may then be re-started after 
setting the program counter to AOIA 16 at A048 and 
A049 by entering the control character M. The terminal 
will respond with a space after M. Now enter the first 4 
hexadecimal character address A048. The terminal will 
respond with a space and current contents (in hex- 

100 INTERFACE AGE 


adecimal) of this memory address followed with a 
space. Now enter the new data AO. Repeat this memory 
exchange process to enter 1A into memory address 
0049. Now enter the character G and MIKBUG® will re¬ 
turn control back to MEMDMP-1. 

Once the program is initiated you should enter the 
character “N” followed by the most significant hexa¬ 
decimal byte of the memory address block you wish to 
display. The other two commands which the program 
will respond to are “F” to display the next forward 
memory block and “B” to display the adjacent back¬ 
ward memory block. Any of these commands may be 
entered at the completion of a memory block display. 
The program will work with either a teletypewriter or 
video terminal system. Control characters 10i6 and 1 616 
are sent out by the program to perform home-up and 
erase to end-of-frame functions on those systems using 
the SWTPC CT-1024 terminal system with the CT-CA 
Computer Controlled Cursor option. The following is a 
typical display: 

SEE MICROCOMPUTER SOFTWARE 
DEPOSITORY PROGRAM INDEX FOR COPIES 
OF THIS PROGRAM 

MIKBUG® is a registered trademark of Motorola INC. 


*G N00 


0000 

FF 

7F 

3F 

FF 

BF 

FB 

DF 

DA 

0008 

5F 

D9 

5F 

DB 

3F 

FB 

7B 

7B 

0010 

3F 

DD 

7D 

79 

6D 

5F 

3F 

IB 

0018 

3F 

IF 

3F 

9F 

3F 

9F 

DF 

FF 

0020 

BF 

BB 

BF 

B3 

BF 

D3 

BF 

FB 

0028 

BF 

DB 

BF 

D3 

DF 

DB 

F7 

F3 

0030 

BF 

FB 

B7 

FB 

FF 

D3 

IF 

F3 

0038 

IF 

DB 

FF 

DB 

9F 

D7 

8B 

FF 

0040 

FF 

F7 

FF 

DB 

FF 

F3 

BD 

DD 

0048 

6F 

DF 

7F 

9B 

9F 

DB 

BD 

DB 

0050 

3F 

DB 

BD 

DD 

DF 

FF 

3F 

FF 

0058 

BF 

FB 

BF 

DF 

AF 

FF 

BF 

FF 

0060 

AF 

B3 

BF 

13 

BF 

9B 

IF 

93 

0068 

FF 

DB 

BF 

9B 

3F 

9B 

AD 

93 

0070 

2F 

DB 

6F 

FF 

3F 

DB 

7E 

DF 

0078 

3F 

FB 

77 

F3 

BF 

FB 

9F 

FF 


NOVEMBER 1976 





SOFTWARE SECTION MICROCOMPUTER DEVELOPMENT SOFTWARE 


0080 

EF 

FF 

BF 

FF 

9F 

FF 

FF 

FB 


0000 

FF 

7F 

3F 

FF 

BF 

FB 

DF 

DA 

0088 

3F 

DB 

BF 

DF 

3F 

DF 

FF 

DF 


0008 

5F 

D9 

5F 

DB 

3F 

FB 

7B 

7B 

0090 

BF 

DB 

BD 

FF 

FF 

FF 

DF 

FB 


0010 

3F 

DD 

7D 

79 

6D 

5F 

3F 

IB 

0098 

BF 

FF 

IF 

FF 

BF 

FB 

FF 

FF 


0018 

3F 

IF 

3F 

9F 

3F 

9F 

DF 

FF 

00 AO 

FF 

97 

BF 

D3 

EF 

93 

AF 

F3 


0020 

BF 

BB 

BF 

B3 

BF 

D3 

BF 

FB 

00A8 

BF 

09 

3F 

93 

3F 

73 

D7 

DB 


0028 

BF 

DB 

BF 

D3 

DF 

DB 

F7 

F3 

00B0 

3F 

DB 

37 

F3 

DB 

DE 

3F 

F3 


0030 

BF 

FB 

B7 

FB 

FF 

D3 

IF 

F3 

00B8 

3F 

F3 

BB 

D3 

2F 

FB 

2F 

FF 


0038 

IF 

DB 

FF 

DB 

9F 

D7 

8B 

FF 

OOCO 

FF 

FF 

BF 

DB 

BF 

DF 

BF 

7F 


0040 

FF 

F7 

FF 

DB 

FF 

F3 

BD 

DD 

00C8 

3F 

DF 

BF 

DB 

ED 

77 

2F 

FF 


0048 

6F 

DF 

7F 

9B 

9F 

DB 

BD 

DB 

00D0 

2F 

FF 

BD 

FB 

5F 

DF 

3F 

FF 


0050 

3F 

DB 

BD 

DD 

DF 

FF 

3F 

FF 

00 D8 

7F 

FB 

BF 

FF 

BD 

FF 

BF 

FF 


0058 

BF 

FB 

BF 

DF 

AF 

FF 

BF 

FF 

OOEO 

FF 

33 

BF 

B3 

3F 

D3 

2F 

D3 


0060 

AF 

B3 

BF 

13 

BF 

9D 

IF 

93 

00E8 1 

B3 

3F 

9E 

EF 

D3 

3F 

F3 


0068 

FF 

DB 

BF 

9B 

3F 

9B 

AD 

93 

00F0 

IB 

B3 

3F 

B3 

BF 

DB 

27 

D2 


0070 

2F 

DB 

6F 

FF 

3F 

DB 

7E 

DF 

00 F8 

17 

F3 

OF 

F3 

37 

DF 

AF 

FF 

B 

0078 

3F 

FB 

77 

F3 

BF 

FB 

9F 

FF 


PROGRAM NAME* SWTPC 6800 MEMORY DUMP ROUTINE 
SYMBOLIC NAME* MKMDMP-1 
STORAGE REQUIREMENTS* 91 BYTES 
PROGRAMMER* GARY KAY 

SOU f HwES f TECHN I CAL PRODUCTS CORPORATION 
MICROCOMPU TER* SWTPC 6800 

I/O INTERFACE EQUIPMENT* ASR 33 TTY OR SERIAL VIDEO 

REQUIRED SUPPORTING SOFTWARE* MIKBUG OPERATING SYSTEM 

PRO GRAM COMMANDS* NXX - DISPLAY CONTENTS OE 128 WORD HALF PAGE 

OF MEMORY BEGINNING AT XXOO 
F - AT END OF DISPLAY TYPE F TO GO TO 
NEXT MEMORY BLOCK 

B - AT END OF DISPLAY TYPE B TO BACK UP 
ONE MEMORY BLOCK 



03JECT 


OP 




A DDR 

CODE 

LABEL 

CO DE 

OPERAND 

COMMENTS 


AO 14 




ORG 

SA014 



AO 14 

OD 


SETUP 

FCB 

SOD 

CARRIAGE RETURN 


AO 1 5 

OA 



FCB 

SOA 

LINE FEED 


AO 16 

OA 



EC D 

SOA 

LINE FEED 


AO 1 7 

10 



FCB 

S10 

HOME UP ON TERMINAL 


AO 18 

1 6 



FCB 

SI 6 

SCREEN CLEAR 


AO 19 

04 



FCB 

S04 

END OF TEXT 


AO 1A 

SF 


MEM DM P 

CLRB 


ZERO B REG 


AO IB 

37 



PSHB 


PUSH B REG ONTO STACK 


AO 1C 

BD 

El AC 


JSR 

1NEEF. 

GET A CHARACTER 


AO IF 

81 

46 


CMP A 

# 'F 

WAS IT AN “E" 


AO 21 

27 

30 


BEQ 

NEWFRM 

BRANCH TO NEW FRAME IF 

YES 

AO 23 

81 

42 


CMP A 

# 'B 

WAS IT A "B“ 


AO 2 5 

26 

23 


BNE 

SKIP 1 

IE NOT ASSUME AN “N" 


A027 

CE 

AOOC 


LDX 

*XHI 

POINT IR TO ADDRESS OF 

DATA 

AO 2 A 

4E 



CLRA 


CLEAR A REG 


AO 23 

AB 

0 1 


ADDA 

1,X 

ADD TO A REG THE XLO VALUE 
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AO 2D 

A 7 

01 


ST A A 

1 ,X 

AMD RESTORE IT TO SET CARRY FLAG 

A02F 

86 

FF 


LDAA 

#$FF 

LOAD A REG WITH HEX FF 

AO 31 

A9 

00 


ADCA 

o,x 

A SMEARY WAY TO SUBTRACT 

AO 33 

A7 

00 


STAA 

0,X 

RESTORE XHI AS XHI - 1 

AO 3 5 

20 

1C 


BRA 

MEWFRM 

JUMP TO PRIMT MEW FRAME 

AO 48 




ORG 

£ A048 


AO 48 

AO IA 


FDB 

MEMDMP 

DEFIME START ADDRESS OF PROGRAM 

A04A 

BD 

EO 55 

SKIP 1 

JSR 

BYTE 

INPUT MSB OF ADDRESS 

A04D 

B 7 

AOOC 


STAA 

XHI 

STORE MSB OF ADDRESS 

AO bO 

7F 

AOOD 


CLH 

XLO w 

CLEAR LSB OF ADDRESS 

AO 53 

CE 

AO 14 

N F. W FliM 

LDX 

# SETUP 

POINT TO SCREEN CLEAR CR LF STRING 

AO 56 

BD 

EO 7E 


JSR 

PDATA1 

AMD OUTPUT IT 

AO 59 

CE 

AOOC 

OUTADR 

LDX 

#XHI 

POINT TO ADDRESS 3F OUTPUT LIME 

A0 5C 

BD 

E0C8 


JSR 

0UT4HS 

AMD PRIMT IT FOLLOWED BY A SPACE 

A0 5F 

5F 



CLRB 


CLEAR B REG (MO OF BYTES PRINTED) 

AO 60 

FE 

AOOC 


LDX 

XHI 

PUT ADDRESS OF DATA IM IR 

AO 63 

BD 

EOCA 

LOOPi 

JSR 

0UT2HS 

PRINT BYTE IN HEX FOLLOWED BY SPACE 

AO 66 

5C 



INCB 


ADD 1 TO NO OF BYTES PRINTED 

AO 67 

Cl 

08 


CMPB 

#$08 

HAVE 8 BYTES BEEN PRINTED’ 

AO 69 

26 

F8 


BNE 

LOOPI 

BRANCH IF MOT 

AO 6B 

FF 

AOOC 


ST X 

XHI 

SAVE IR FOR NEXT LIMF 

AO 6E 

33 



PULB 


LOAD B REG FROM STACK 

A0 6F 

5C 



INCH 


ADD 1 TO B REG 

AO 70 

Cl 

10 


CMPB 

#$10 

SEE IF 16 LIMES PRINTED 

AO 72 

27 

A6 


BEQ 

MEMDMP 

BRANCH IF YES 

AO 74 

37 



PSHB 


PUSH INCREMENTED B REG ONTO STACK 

AO 75 

CE 

AO 7D 


LDX 

#CRLF 

LOAD IR WITH ADDRESS 3F CR LF STRING 

AO 78 

BD 

EO 7E 


JSR 

PDATA1 

AND PRINT IT 

AO 7B 

20 

DC 


BRA 

OUTADR 

BRANCH BACK TO PRINT ROUTINE 

A0 7D 

OD 


CRLF 

FCB 

SOD 

CARRIAGE RETURN 

A0 7E 

OA 



FCB 

$0 A 

LIME FEED 

A0 7F 

04 



FCB 

£04 

F.MD OF TEXT 


E1 AC 

IMEEE 

EOU 

$E 1 AC 

INPUT ROUTINE IN MIKBUG 


EO 55 

BYTE 

EQU 

$E0 55 

BYTE INPUT ROUTINE IN MIKBUG 


E0 7E 

P DAT A1 

equ 

SE0 7E 

STRING OUTPUT ROUTINE IM MIKBUG 


E0C8 

0UT4HS 

EQU 

$E0C8 

PRINT 4 HEX CHAR + A SPACE, MIKBUC- 


EOCA 

0UT2HS 

EQU 

SEOCA 

PRIMT 2 HFX CHAR + A SPACE, MIKBUG 


AOOC 

XHI 

EQU 

$AOOC 

MSB OF ADDRESS TO START DUMP 


AOOD 

XLO 

ft 

ECU 

SAOOD 

LSB OF ADDRESS TO START DUMP 





MOTE* 

IF YOU 

ARE USING A TTY OR 64 CHARACTER 




* 


OUfPUT 

TERMINAL CHANGF THE *$0 8 3F THE 






IN5TRUC riOM AT A067 TO #$ 10 . THIS WILL 




* 


PRINT 

16 BYTES ON A LIME INSTEAD OF THE 


MAXIMUM OF 8 WHICH CAN BE PRINTED 3 M A 
TV TYPEWRITER TYPE TERMINAL 


END 


102 INTERFACE AGE 


NOVEMBER 1976 






SOFTWARE SECTION MICROCOMPUTER DEVELOPMENT SOFTWARE 

FLOATING POINT ROUTINES FOR 6502* 

by Roy Rankin 

DEPARTMENT OF MECHANICAL ENGINEERING, STANFORD UNIVERSITY 


•First appeared in Dr. DOBB's Journal of Computer Calisthenics & 
Orthodontia, Box 310, Menlo Park, CA 94025 

The following floating point routines represent a joint 
effort between Steve Wozniak who wrote the basic float¬ 
ing point routines of FADD, FSUB, FMUL, FDIV and 
their support routines and myself, Roy Rankin, who 
added FIX, FLOAT, LOG, LOG 10, and EXP. The basic 
floating point routines are fairly Machine dependent, but 
the transcendental programs should be very easy to 
transport from one machine to another. The routines 
consist of the following math functions 


LOG 

Natural log 

LOG10 

Base 10 log 

EXP 

Exponetial 

FADD 

Floating add 

FSUB 

Floating subtraction 

FMUL 

Floating multiplication 

FDIV 

Floating division 

FIX 

Convert floating to fixed 

FLOAT 

Convert fixed to floating 


Two additional routines exchange the contents of 
exp/mantl with exp/mant2 and compliments exp/ 
mantl. These routines are: 

SWAP Exchange the contents of exp/mant 1 with 

exp/mant 2 

FCOMPL Compliment exp/mant 1 


and Steve Wozniak 

APPLE COMPUTER CO. 


$00 

is -128 

$01 

is -127 

• 

• 

$7F 

is -1 

$80 

is 0 

$81 

is +1 

• 

• 

$FF 

is 127 


The mantissa is standard two’s complement repre¬ 
sentation with the sign bit in the most significant bit of 
the high order byte. The assumed decimal point is be¬ 
tween bits 6 and 7 of the most significant byte. Thus the 
normalized mantissa ranges in absolute value from 1 to 
2. Except when the exponent has a value of +128 the 
mantissa is normalized to retain maximum precision. 
The mantissa is normalized if the upper two bits of the 
high-order mantissa byte are unequal. Thus a normal¬ 
ized mantissa is of the following form: 

01. xxxxxx positive mantissa (high byte) 

10. xxxxxx negative mantissa (high byte) 

Assumed binary point 

Some Sample floating point numbers in hex 


Floating point numbers are represented by 4 bytes as 
shown in the following 


SIGN BIT I—SIGN BIT 

0 = — / 0 = + 

1=+ / 1 -- 


1*1 

o| y- PRESUMED DECIMAL POINT 

1111111 

i i i i i i i 

i i i i i i i 

i i i i 11 1 

76543210 

BYTE N 

EXPONENT — 

U- FOUF 

7 6*5 4 3 2 1 0 

BYTE N+1 
MOST SIG BYTE 
MANTISSA 

THI 

(TWO'S COM 
1-BYTE F LOATH 

76543210 

BYTE N+2 

REE BYTE MAN 
PLEMENT REPF 

NG POINT OPEF 

76543210 

BYTE N+3 
LEAST SIG BYTE 
MANTISSA 

TISSA -*■ 

iESENTATION) 

(AND-- 


The exponent byte is a binary scaling factor for the 
Mantissa. The exponent is a standard two’s comple¬ 
ment representation except that the sign bit is comple¬ 
mented and runs from +128 to +127. For example: 


83 

50 

00 

00 

10. 

80 

40 

00 

00 

1. 

7C 

66 

66 

66 

.1 

00 

00 

00 

00 

0. 

FC 

99 

99 

9A 

-.1 

7F 

80 

00 

00 

- 1 . 

83 

B0 

00 

00 

-10. 


The routines are all entered using a JSR instruction. 
Base page locations $0004-$0007 are referred to as 
exp/mant2 while $0008-$000B are referred to as exp/ 
mantl and act as floating point registers. On entry to 
the subroutines these registers contain the numbers to 
be operated upon and contain the result on return. The 
function of the registers is given before each entry point 
in the source listing. There are three error traps which 
will cause a software interrupts. ERROT (1D06) is 
encountered if the argument in the log routine is less 
than or equal to zero. OVFLW (1E3B) will be executed if 
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the argument of EXP is too large. Overflow detected by 
the basic floating point routines will cause OVFL (1FE4) 
to be executed. The routines do not give underflow 
errors, but set the number to zero if underflow occurs. 

Readers of Dr. Dobb’s journal should note that when 
these routines were published in that journal the math 
function LOG contained an error which prevented the 


correct result from being given if the argument was less 
than 1. This error has been corrected in the present list¬ 
ing and marked with "MOD 9/76.” 

SEE MICROCOMPUTER SOFTWARE DEPO¬ 
SITORY PROGRAM INDEX FOR COPIES OF 
THIS PROGRAM 


END PASS 1 


0 ERRORS 


1 

2 

3 

4 


9 

10 
11 
12 

13 

14 

15 
1 6 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 


* 

* 

* 

* 

* 

* 

* 

* 

* 

>K 

X 

* 

* 

* 

* 

* 

* 

* 

X- 

* 

* 

* 

* 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


SEPTEMBER 11, 1976 
BASIC FLOATING POINT ROUTINES 
FOR 6502 MICROPROCESSOR 
BY R. RANKIN AND S. WOZNIAK 

CONSISTING OF: 

NATURAL LOG 
COMMON LOG 
EXPONENTIAL (E**X) 

FLOAT FIX 

FADD FSLIB 

FMUL FDIV 


FLOATING POINT REPRESENTATION C4-BYTES) 

EXPONENT BYTE 1 
MANTISSA BYTES 2-4 

MANTISSA: TWO'S COMPLIMENT REPRESENTATION WITH SIGN IN 

MSB OF HIGH-ORDER BYTE. MANTISSA IS NORMALIZED WITH AN 
ASSUMED DECIMAL POINT BETWEEN BITS 5 AND 6 OF THE HIGH-ORDER 
BYTE. THUS THE MANTISSA IS IN THE RANGE 1. TO 2. EXCEPT 
WHEN THE NUMBER IS LESS THAN 2**(-128). 

EXPONENT: THE EXPONENT REPRESENTS POWERS OF TWO. THE 

REPRESENTATION IS 2'S COMPLIMENT EXCEPT THAT THE SIGN 
BIT (BIT 7) IS COMPLIMENTED. THIS ALLOWS DIRECT COMPARISON 
OF EXPONENTS FOR SIZE SINCE THEY ARE STORED IN INCREASING 
NUMERICAL SEQUENCE RANGING FROM $00 (-128) TO $FF (+127) 

($ MEANS NUMBER IS HEXADECIMAL). 

REPRESENTATION OF DECIMAL NUMBERS: THE PRESENT FLOATING 

POINT REPRESENTATION ALLOWS DECIMAL NUMBERS IN THE APPROXIMATE 

TO 7 SIGNIFICANT 


34 





X 

RANGE OF 

10**(-38) THROUGH 10**(38) WITH 

35 





X 

DIGITS. 


36 





X 



37 





X 



38 

0003 





ORG 3 

SET BASE PAGE ADRESSES 

39 

0003 

EA 



SIGN 

NOP 


40 

0004 

EA 



X2 

NOP 

EXPONENT 2 

41 

0005 

00 

00 

00 

M2 

BSS 3 

MANTISSA 2 

42 

0008 

EA 



XI 

NOP 

EXPONENT 1 

43 

0009 

00 

00 

00 

Ml 

BSS 3 

MANTISSA 1 

44 

000C 




E 

BSS 4 

SCRATCH 

45 

0010 




Z 

BSS 4 


46 

0014 




T 

BSS 4 


47 

0018 




SEXP 

BSS 4 


48 

00 1C 

00 



I NT 

BSS 1 


49 





* 



50 

1D00 





ORG $1D00 

STARTING LOCATION FOR LOl, 

51 





* 



52 





X 

NATURAL LOG 

OF MANT/EXP1 WITH RESULT IN MAI 

53 





X 



54 

1D00 

A5 

09 


LOG 

LDA Ml 
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55 

1D02 

F0 

02 



b'tiU tKKUR 


56 

1D04 

10 

01 



BPL CONT 

IF ARG>0 OK 

57 

1D06 

00 



ERROR 

BRK 

ERROR ARG< =0 

58 





* 



59 

ID 07 

20 

1C 

IF 

CONT 

JSR SUAP 

MOVE ARG TO EXP/MANT2 

60 

1D0P 

A 2 

00 



LDX = 0 

MOD 9/76: LOAD X FOR LATER 

61 

1D0C 

A 5 

04 



LDA X2 

HOLD EXPONENT 

62 

1D0E 

A0 

80 



LDY =$80 


63 

ID 10 

84 

04 



STY X2 

SET EXPONENT 2 TO 0 ($80) 

64 

ID 12 

49 

80 



EOR =$80 

COMPLIMENT SIGN BIT OF ORIGINAL EXPONENT 

65 

ID 14 

85 

0A 



STA Ml-M 

SET EXPONENT INTO MANTISSA 1 FOR FLOAT 

66 

ID 16 

10 

01 



BPL *+3 

MOD 9/76: IS EXPONENT ZERO? 

67 

ID 18 

CA 




DEX 

MOD 9/76: YES SET X TO $FF 

68 

ID 19 

86 

09 



STX Ml 

MOD 9/76: SET UPPER BYTE OF EXPONENT 

69 

ID IB 

20 

2C 

IF 


JSR FLOAT 

CONVERT TO FLOATING POINT 

70 

ID IE 

A2 

03 



LDX =3 

4 BYTE TRANSFERS 

71 

1D20 

B5 

04 


SEXPl 

LDA X2,X 


72 

1D22 

95 

10 



STA Z,X 

COPY MANTISSA TO Z 

73 

1D24 

B5 

08 



LDA XI,X 


74 

1D26 

95 

IS 



STA SEXP,X 

SAVE EXPONENT IN SEXP 

75 

1D28 

BD 

D4 

ID 


LDA R22,X 

LOAD EXP/MANT1 UITH SORT(2) 

76 

1D2E! 

95 

08 



STA XI,X 


77 

1D2D 

CA 




DEX 


78 

1D2E 

10 

F0 



BPL SEXPl 


79 

1D30 

20 

4A 

IF 


JSR FSUB 

Z-SQRTC2) 

80 

1D33 

A 2 

03 



LDX =3 

4 BYTE TRANSFER 

81 

1D35 

B5 

08 


SAVET 

LDA XI,X 

SAVE EXP/MANT1 AS T 

82 

1D37 

95 

14 



STA T,X 


83 

1D39 

B5 

10 



LDA Z,X 

LOAD EXP/MANT1 UITH Z 

84 

1D3B 

95 

08 



STA XI,X 


85 

1D3D 

BD 

D4 

ID 


LDA R22,X 

LOAD EXP/MANT2 UITH SORT(2) 

86 

ID 40 

95 

04 



STA X2,X 


87 

ID 42 

CA 




DEX 


88 

1D43 

10 

F0 



BPL SAVET 


89 

ID 45 

20 

50 

IF 


JSR FADD 

Z+SQRTC2) 

90 

ID 48 

A2 

03 



LDX =3 

4 BYTE TRANSFER 

91 

1D4A 

B5 

14 


TM2 

LDA T,X 


92 

1D4C 

95 

04 



STA X2,X 

LOAD T INTO EXP/MANT2 

93 

1D4E 

CA 




DEX 


94 

1D4F 

10 

F9 



BPL TM2 


95 

1D5 1 

20 

9D 

IF 


JSR FDIV 

T=(Z-SQRT(2))/(Z+SQRTC2)) 

96 

1D54 

A2 

03 



LDX =3 

4 BYTE TRANSFER 

97 

1D56 

B5 

08 


MIT 

LDA XI,X 


98 

1D58 

95 

14 



STA T,X 

COPY EXP/MANT1 TO T AND 

99 

1D5A 

95 

04 



STA X2,X 

LOAD EXP/MANT2 UITH T 

100 

1D5C 

CA 




DEX 


101 

1D5D 

10 

F7 



BPL MIT 


102 

1D5F 

20 

77 

IF 


JSR FMUL T*T 

103 

1D62 

20 

1C 

IF 


JSR SUAP 

MOVE T*T TO EXP/MANT2 

104 

1D65 

A2 

03 



LDX =3 

4 BYTE TRANSFER 

105 

1D67 

BD 

E4 

ID 

MIC 

LDA C,X 


106 

1D6A 

95 

08 



STA XI,X 

LOAD EXP/MANT1 UITH C 

107 

1D6C 

CA 




DEX 


108 

1D6D 

10 

F8 



BPL MIC 


109 

1D6F 

20 

4A 

IF 


JSR FSUB 

T*T-C 

110 

1D72 

A2 

03 



LDX =3 

4 BYTE TRANSFER 

111 

1D74 

BD 

E0 

ID 

M2 MB 

LDA MB,X 


112 

1D77 

95 

04 



STA X2,X 

LOAD EXP/MANT2 UITH MB 

113 

1D79 

CA 




DEX 


114 

1D7A 

10 

F8 



BPL M2MB 


115 

1D7C 

20 

9D 

IF 


JSR FDIV 

MB/CT*T-C) 

116 

1D7F 

A2 

03 



LDX =3 

4 BYTE TRANSFER 

117 

1D81 

BD 

DC 

ID 

M2 A 1 

LDA A1,X 
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113 

1D84 

95 

04 



STA 

X2,X 

LOAD EXP/MANT2 UITH A1 

119 

1D86 

CA 




DEX 



120 

1D87 

10 

F8 



BPL 

M2A 1 


121 

1D89 

20 

50 

IF 


JSR 

FADD 

MB/'CT*T-C)+A1 

122 

1D8C 

82 

03 



LDX 

=3 

4 BYTE TRANSFER 

123 

1D8E 

B5 

14 


M2T 

LDA 

T,X 


124 

1D90 

95 

04 



STA 

X2,X 

LOAD EXP/MANT2 UITH T 

125 

1D92 

CA 




DEX 



126 

1D93 

10 

F9 



BPL 

M2T 


127 

1D95 

20 

77 

IF 


JSR 

FMUL 

(MB/(T*T-C)+A1)*T 

128 

1D98 

A2 

03 



LDX 

=3 

4 BYTE TRANSFER 

129 

1D9A 

BD 

ES 

ID 

M2MHL 

LDA 

MHLF,X 


130 

1D9D 

95 

04 



STA 

X2,X 

LOAD EXP/MANT2 UITH MHLF (.5) 

131 

1D9F 

CA 




DEX 



132 

1DA0 

10 

F8 



BPL 

M2MHL 


133 

1DA2 

20 

50 

IF 


JSR 

FADD 

+ . 5 

134 

1DA5 

A 2 

03 



LDX 

=3 

4 BYTE TRANSFER 

135 

1DA7 

B5 

18 


LDEXP 

LDA 

SEXP,X 


136 

ID 89 

95 

04 



STA 

X2.X 

LOAD EXP/MANT2 UITH ORIGINAL EXPONENT 

137 

1DAB 

CA 




DEX 



138 

1DAC 

10 

F9 



BPL 

LDEXP 


139 

1DAE 

20 

50 

IF 


JSR 

FADD 

+EXPN 

140 

1DB1 

A2 

03 



LDX 

=3 

4 BYTE TRANSFER 

141 

1DB3 

BD 

D8 

ID 

MLE2 

LDA 

LE2.X 


142 

1DB6 

95 

04 



STA 

X2,X 

LOAD EXP/MANT2 UITH LN(2) 

143 

1DB8 

CA 




DEX 



144 

1DB9 

10 

F8 



BPL 

MLE2 


145 

1DBB 

20 

77 

IF 


JSR 

FMUL 

*LNC2) 

146 

1DBE 

60 




RTS 


RETURN RESULT IN MANT/EXP1 

147 





* 




148 





* 

COMMON LOG 

OF tlANT/EXPl RESULT IN MANT/EXP1 

149 





* 




150 

1DBF 

20 

00 

ID 

LOG 10 

JSR 

LOG 

COMPUTE NATURAL LOG 

151 

1DC2 

A2 

03 



LDX 

=3 


152 

1DC4 

BD 

D0 

ID 

L 10 

LDA 

LN10.X 


153 

1DC7 

95 

04 



STA 

X2,X 

LOAD EXP/MANT2 UITH 1/LNU0) 

154 

1DC9 

LA 




DEX 



155 

1DCA 

10 

F8 



BPL 

L 10 


156 

1DCC 

20 

77 

IF 


JSR 

FMUL 

LOG10CX)=LN(X)/LN(10) 

157 

rep 

60 




RTS 



58 





* 




159 

1DD0 

7E 

6F 


LH10 

DCM 

0.4342945 



2D 

ED 






160 

1DD4 

80 

5A 


R22 

DCM 

1.4142136 SQRTC2) 



82 

7A 






161 

1DD8 

7F 

5S 


LE2 

DCM 

0.69314718 LOG BASE E OF 2 



B9 

0C 






162 

1DDC 

80 

52 


A1 

DCM 

1.2920074 



B0 

40 






163 

1DE0 

81 

AB 


MB 

DCM 

-2.6398577 



86 

49 






164 

1DE4 

80 

6A 


C 

DCM 

1.6567626 



08 

66 






165 

1DE8 

7F 

48 


riHLF 

DCM 

0.5 




00 

00 






166 





* 




167 

1E00 





ORG 

$1E00 

STARTING LOCATION FOR EXP 

168 





* 




169 





* 

EXP OF MANT/EXP1 RESULT IN MANT/EXP1 

170 





* 




171 

1E00 

A2 

03 


EXP 

LDX 

=3 

4 BYTE TRANSFER 

172 

1E02 

BD 

D8 

IE 


LDA 

L2E„X 


173 

1E05 

95 

04 



STA 

X2,X 

LOAD EXP/MANT2 UITH LOG BASE 2 OF E 
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174 

1E07 

Ch 




DEX 


175 

1E08 

10 

F8 



BPL 

EXP+2 

176 

1E0A 

20 

77 

IF 


JSR 

FMUL 

177 

1E0D 

A2 

03 



LDX 

=3 

178 

1E0F 

B5 

08 


FSA 

LDA 

XI, X 

179 

IE 11 

95 

10 



STA 

Z,X 

180 

IE 13 

CA 




DEX 


181 

IE 14 

10 

F9 



BPL 

FSA 

182 

1E16 

20 

E8 

IF 


JSR 

FIX 

183 

IE 19 

AS 

0A 



LDA 

m+i 

184 

IE IB 

85 

1C 



STA 

INT 

185 

1E1D 

38 




SEC 


186 

1E1E 

E9 

7C 



SBC 

= 124 

187 

1E20 

A5 

09 



LDA 

Ml 

188 

1E22 

E9 

00 



SBC 

=0 

189 

1E24 

10 

15 



BPL 

OVFLU 

190 

1E26 

18 




CLC 


191 

1E27 

A5 

0A 



LDA 

Ml + 1 

192 

1E29 

69 

78 



ADC 

= 120 

193 

1E2B 

A5 

09 



LDA 

Ml 

194 

1E2D 

69 

00 



ADC 

=0 

195 

1E2F 

10 

08 



BPL 

CONTIN 

196 

1E31 

A9 

00 



LDA 

= 0 

197 

1E33 

A2 

03 



LDX 

=3 

198 

1E35 

95 

08 


ZERO 

STA 

XI,X 

199 

1E37 

CA 




DEX 


200 

1E38 

10 

FB 



BPL 

ZERO 

201 

1E3A 

60 




RTS 


202 





* 



203 

IE3B 

00 



OVFLW 

BRK 


204 








205 

i LoC 

20 

2C 

IF 

CONTIN 

JSR 

FLOAT 

206 

1E3F 

A2 

03 



LDX 

=3 

207 

1E41 

B5 

10 


ENTD 

LDA 

Z,X 

208 

1E43 

95 

04 



STA 

X2, X 

209 

1E45 

CA 




DEX 


210 

IE 46 

10 

F9 



BPL 

ENTD 

211 

IE 48 

20 

4A 

IF 


JSR 

FSUB 

212 

1E4B 

A 2 

03 



LDX 

=3 

213 

1E4D 

B5 

08 


ZSAV 

LDA 

XI, X 

214 

1E4F 

95 

10 



STA 

Z,X 

215 

1E51 

95 

04 



STA 

X2,X 

216 

1E53 

CA 




DEX 


217 

1E54 

10 

F7 



BPL 

ZSAV 

218 

1E56 

20 

77 

IF 


JSR 

FMUL 

219 

1E59 

A2 

03 



LDX 

=3 

220 

1E5B 

BD 

DC 

IE 

LA2 

LDA 

A2, X 

221 

1E5E 

95 

04 



STA 

X2, X 

222 

1E60 

B5 

0S 



LDA 

XI, X 

223 

1E62 

95 

18 



STA 

SEXP,X 

224 

1E64 

CA 




DEX 


225 

1E65 

10 

F4 



BPL 

LA2 

226 

1E67 

20 

50 

IF 


JSR 

FADD 

227 

1E6A 

A 2 

03 



LDX 

=3 

228 

1E6C 

BD 

E0 

IE 

LB2 

LDA 

B2,X 

229 

1E6F 

95 

04 



STA 

X2, X 

230 

1E71 

CA 




DEX 


231 

1E72 

10 

F8 



BPL 

LB2 

232 

1E74 

20 

9D 

IF 


JSR 

FDIV 

233 

1E77 

A2 

03 



LDX 

=3 

234 

1E79 

B5 

08 


DLOAD 

LDA 

XI,X 

235 

1E7B 

95 

14 



STA 

T, X 

236 

1E7D 

BD 

E4 

IE 


LDA 

C2, X 

237 

1ES0 

95 

0S 



STA 

XI, X 


L0G2(E)*X 
4 BYTE TRANSFER 

STORE EXP/MfiNTI IN Z 

SAVE Z=LN(2)*X 

CONVERT CONTENTS OF EXP/MANTI TO AN INTEGER 

SAVE RESULT AS INT 

SET CARRY FOR SUBTRACTION 

INT-124 


OVERFLOW INT>=124 
CLEAR CARRY FOR ADD 

ADD 120 TO INT 


IF RESULT POSITIVE CONTINUE 

INK-120 SET RESULT TO ZERO AND RETURN 

4 BYTE MOVE 

SET EXP/MANTI TO ZERO 


RETURN 

OVERFLOW 


FLOAT INT 


LOAD EXP/MANT2 WITH Z 


Z=Z-FLGAT(INT) 

4 BYTE MOVE 

SAVE EXP/MANTI IN Z 

COPY EXP/MANTI TO EXP/MANT2 


Z*Z 

4 BYTE MOVE 

LOAD EXP/MANT2 WITH A2 
SAVE EXP/MANTI AS SEXP 


Z*Z+A2 
4 BYTE MOVE 

LOAD EXP/MANT2 WITH B2 


T=B2/CZ*Z+A2) 

4 BYTE MOVE 

SAVE EXP/MANTI AS T 

LOAD EXP/MANTI WITH C2 
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238 

1E82 

B5 18 



LDA SEXP,X 


239 

1E84 

95 04 



STA X2,X 

LOAD EXP/MANT2 UITH SEXP 

240 

1E86 

CA’ 



DEX 


241 

1E87 

10 F0 



BPL DL0AD 


242 

1E89 

20 77 

IF 


JSR FMUL 

Z*Z*C2 

243 

1E8C 

20 1C 

IF 


JSR SUAP 

MOVE EXP/MANT1 TO EXP/MANT2 

244 

1E8F 

A2 03 



LDX =3 

4 BYTE TRANSFER 

245 

1E91 

B5 14 


LTMP 

LDA T,X 


246 

1E93 

95 08 



STA XI, X 

LOAD EXP/MANT1 UITH T 

247 

1E95 

CA 



DEX 


248 

1E96 

10 F9 



BPL LTMP 


249 

1E98 

20 4A 

IF 


•JSR FSUB 

C2*Z*Z-B2/(Z*Z+A2) 

250 

1E9B 

A2 03 



LDX =3 

4 BYTE TRANSFER 

251 

1E9D 

BD E8 

IE 

LDD 

LDA D,X 


252 

1EA0 

95 04 



STh X2, X 

LOAD EXP/MANT2 UITH D 

253 

1EA2 

CA 



DEX 


254 

1EA3 

10 F8 



BPL LDD 


255 

1EA5 

20 50 

IF 


JSR FADD 

D+C2*Z*Z-B2/CZ*Z+A2) 

256 

1EA8 

20 1C 

IF 


JSR SUAP 

MOVE EXP/MANT1 TO EXP/MANT2 

257 

1EAB 

A2 03 



LDX =3 

4 BYTE TRANSFER 

258 

1EAD 

B5 10 


LFA 

LDA Z,X 


259 

1EAF 

95 08 



STA XI,X 

LOAD EXP/MANT1 UITH Z 

260 

1EB1 

CA 



DEX 


261 

1EB2 

10 F9 



BPL LFA 


262 

1EB4 

20 4A 

IF 


JSR FSUB 

“Z+D+C2*Z*Z-B2/(Z*Z+A2) 

263 

1EB7 

A2 03 



LDX =3 

4 BYTE TRANSFER 

264 

1EB9 

B5 10 


LF3 

LDA Z,X 


265 

1EBB 

95 04 



STA X2,X 

LOAD EXP/MANT2 UITH Z 

266 

1EBD 

CA 



DEX 


267 

1EBE 

10 F9 



BPL LF3 


268 

1EC0 

20 9D 

IF 


JSR FDIV 

Z/C**** ) 

269 

1EC3 

A2 03 



LDX =3 

4 BYTE TRANSFER 

270 

1EC5 

BD E8 

ID 

LD12 

LDA MHLF,X 


271 

1EC8 

95 04 



STA X2,X 

LOAD EXP/MANT2 UITH .5 

272 

1ECA 

CA 



DEX 


273 

1ECB 

10 F8 



BPL LD12 


274 

1ECD 

20 50 

IF 


JSR FADD 

+Z/C***)+.5 

275 

1ED0 

38 



SEC 

ADD INT TO EXPONENT UITH CARRY SET 

276 

1ED1 

A5 1C 



LDA INT 

TO MULTIPLY BY 

277 

1ED3 

65 08 



ADC XI 

2**UNT+1) 

278 

1ED5 

85 08 



STA XI 

RETURN RESULT TO EXPONENT 

279 

1ED7 

60 



RTS 

RETURN ANS= (. 5+Z/(-Z+D+C2*Z*Z*"B2/(Z*7+A2) INT+1 ) 

280 

1ED8 

80 5C 


L2E 

DCM 1.4426350409 LOG BASE 2 OF E 



55 IE 





281 

1EDC 

86 57 


A2 

DCM 37.417497202 



6A El 





282 

1EE0 

89 4D 


B2 

DCM 617.9722695 



3F ID 





283 

1EE4 

7B 46 


C2 

DCM .03465735903 



FA 70 





284 

1EE8 

83 4F 


D 

DCM 9.9545957821 



A3 03 





285 




* 



286 




* 



287 




* 

BASIC FLOATING POINT ROUTINES 

288 




* 



289 

1F00 




ORG $1F00 

START OF BASIC FLOATING POINT ROUTINES 

290 

1F00 

18 


ADD 

CLC 

CLEAR CARRY 

291 

1F01 

A2 02 



LDX =$02 

INDEX FOR 3-BYTE ADD 

292 

1F03 

B5 09 


ADD 1 

LDA Ml.X 


293 

1F05 

75 05 



ADC M2-X 

ADD A BYTE OF MANT2 TO MANT1 

294 

1F07 

95 09 



STA Ml- X 


295 

1F09 

ea 



dex 

ADVANCE INDEX TO NEXT MOPE SIGN IF. BYTE 
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296 

1F0A 

10 F7 


BPL ADD1 

297 

1F0C 

60 


RTS 

298 

1F0D 

06 03 

MD1 

ASL SIGN 

299 

1F0F 

20 12 IF 


JSR ABSIJAP 

300 

IF 12 

24 09 

ABSUAF 

* BIT Ml 

301 

IF 14 

10 05 


BPL ABSUP 1 

302 

IF 16 

20 8F IF 


JSR FCOMPL 

303 

IF 19 

E6 03 


INC SIGN 

304 

1F1B 

38 

ABSUP1 

SEC 

305 



* 


306 



* 

SUAP EXPv 

307 



* 


308 

IF 1C 

A2 04 

SUAP 

LDX =$04 

309 

IF IE 

94 0B 

SUAP 1 

STY E-1,X 

310 

1F20 

B5 07 


LDA Xl-l.X 

311 

1F22 

B4 03 


LDY X2-1.X 

312 

1F24 

94 07 


STY XI- 1 *X 

313 

1F26 

95 03 


STA X2-1.X 

314 

1F28 

CA 


DEX 

315 

1F29 

D0 F3 


BNE SUAP1 

316 

1F2B 

60 


RTS 

317 



* 


318 



* 


319 



* 


320 



* 

CONVERT 16 

321 



* 

RESULT IN 1 

322 



* 


323 



* 


324 

1F2C 

A9 8E 

FLOAT 

LDA =$8E 

325 

1F2E 

85 08 


STA XI 

326 

1F30 

A9 00 


LDA =0 

327 

1F32 

85 0B 


STA Ml+2 

328 

1F34 

F0 08 


BEQ NORM 

329 

IF 36 

C6 08 

NORM1 

DEC XI 

330 

1F38 

06 0B 


ASL Ml+2 

331 

1F3A 

26 0A 


ROL Ml+1 

332 

1F3C. 

26 09 


ROL Ml 

333 

1F3E 

A5 09 

NORM 

LDA Ml 

334 

IF 40 

0A 


ASL A 

335 

1F41 

45 09 


EOR Ml 

336 

IF 43 

30 04 


BMI RTS 1 

337 

IF 45 

A5 08 


LDA XI 

338 

1F47 

D0 ED 


BNE NORM1 

339 

IF 49 

60 

RTS 1 

RTS 


340 

341 

342 

343 

344 

345 

346 

347 


LOOP UNTIL DONE 
RETURN 

CLEAR LSB OF SIGN 

ABS VAL OF MfiNTl. THEN SUAP MANT2 

MANT1 NEG? 

NO,SUAP UITH MANT2 AND RETURN 
YES, COMPLIMENT IT. 

INCR SIGN. COMPLEMENTING LSB 
SET CARRY FOR RETURN TO MUL/DIV 


INDEX FOR 4-BYTE SUAP 

SUAP A BYTE OF EXP/MANT1 UITH 
EXP/MANT2 AND LEAVEA COPY OF 
MANT1 IN E(38YTES). E+3 USED. 

ADVANCE INDEX TO NEXT BYTE 
LOOP UNTIL DONE. 


1F4A 

1F4D 


20 8F IF 
20 5D IF 


* 

* 

* 

* 

FSUB 


SET EXPN TO 14 DEC 
CLEAR LOU ORDER BYTE 

NORMALIZE RESULT 
DECREMENT EXP1 

SHIFT MANT1 (3 BYTES) LEFT 

HIGH ORDER MANT1 BYTE 
UPPER TUO BITS UNEQUAL? 

YES,RETURN UITH MANT1 NORMALIZED 
EXP 1 ZERO? 

NO, CONTINUE NORMALIZING 
RETURN 


EXP/MANT2-EXP/MAN1 RESULT IN EXP/MANT1 


COMPL MANT1 CLEARS CARRY UNLESS ZERO 

RIGHT SHIFT MANT1 OR SUAP UITH MANT2 ON CARRY 


JSR FCOMPL 
SUPALG JSR ALGNSU 

* ADD EXP/MANT1 AND EXP/MANT2 RESULT IN EXP/MANT1 


348 

349 

1F50 

A5 

04 

350 

1F52 

C5 

08 

351 

1F54 

D0 

F7 

352 

1F56 

20 

00 

353 

1F59 

50 

E3 

354 

1F5B 

70 

05 

355 

1F5D 

90 

BD 

356 

1F5F 

A5 

09 

357 

IFb 1 

0A 


358 

1F62 

E6 

08 


* 


FADD 

LDA 

X2 


CMP 

XI 


BNE 

SUPALG 


JSR 

ADD 

ADDEND 

BVC 

NORM 


BVS 

RTLOG 

ALGNSU 

BCC 

SUAP 

RTAR 

LDA 

Ml 


ASL 

A 

RTLOG 

INC 

XI 


COMPARE EXP1 UITH EXP2 

IF UNEQUAL. SUAP ADDENDS OR ALIGN MANTISSAS 
ADD ALIGNED MANTISSAS 
NO OVERFLOU. NOMALIZE RESULTS 

OV: SHIFT MANT1 RIGHT. NOTE CARRY IS CORRECT SIGN 
SUAP IF CARRY CLEAR, ELSE SHIFT RIGHT ARITH. 

SIGN OF MANT1 INTO CARRY FOR 
RIGHT ARITH SHIFT 

INCR EXP 1 TO COMPENSATE FOR RT SHIFT 
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359 

1F64 

l-0 

r E 



BEQ 

OVFL 

EXPl OUT OF RANGE 

360 

1F66 

A2 

FA 


R7» GG1 

LPX 

=$FA 

INDEX FOR 6 BYTE RIGHT SHIFT 

361 

1F68 

A9 

Q0 


ROR1 

L^A 

=$80 


362 

1F6A 

B0 

01 



BCS 

R0R2 


363 

1F6C 

0A 




ASL 

A 


364 

1F6D 

56 

0F 


ROR2 

LSR 

E+3,X 

SIMULATE ROR E+3,X 

365 

1F6F 

15 

0F 



ORA 

E+3,X 


366 

1F7 1 

95 

0F 



STA 

E+3.. X 


367 

1F73 

ES 




INX 


NEXT BYTE OF SHIFT 

368 

1F74 

D0 

F2 



BNE 

ROR 1 

LOOP UNTIL DONE 

369 

1F76 

60 




RTS 


RETURN 

370 





* 




371 





* 




372 





* 

EXP/MANT1 X 

EXP/MANT2 RESULT IN EXP/MANT1 

373 





* 




374 

IF 77 

20 

0D 

IF 

FfflJL 

JSR 

MD1 

ABS. VAL OF THE MANT1, MANT2 

375 

1F7A 

65 

0S 



ADC 

XI 

ADD EXPl TO EXP2 FOR PRODUCT EXPONENT 

376 

1F7C 

20 

CD 

IF 


JSR 

MD2 

CHECK PRODUCT EXP AND PREPARE FOR MUL 

377 

1F7F 

18 




CLC 


CLEAR CARRY 

378 

1FS0 

20 

66 

IF 

MUL1 

JSR 

RTLOG1 

MANT1 AND E RIGHT.(PRODUCT AND MPLIER) 

379 

1F83 

90 

03 



BCC 

MUL2 

IF CARRY CLEAR, SKIP PARTIAL PRODUCT 

380 

1F85 

20 

00 

IF 


JSR 

ADD 

ADD MULTIPLICAN TO PRODUCT 

381 

1F88 

88 



MUL2 

DEY 


NEXT MUL ITERATION 

382 

1F89 

10 

F5 



BPL 

MU LI 

LOOP UNTIL DONE 

383 

1F8B 

46 

03 


MDEND 

LSR 

SIGN 

TEST SIGN (EVEN/ODD) 

384 

1F8D 

90 

AF 


NQRMX 

BCC 

NORM 

IF EXEN, NORMALIZE PRODUCT. ELSE COMPLEMENT 

385 

1F8F 

38 



FCOMPL 

SEC 


SET CARRY FOR SUBTRACT 

386 

1F90 

A2 

03 



LDX 

=$03 

INDEX FOR 3-BYTE SUBTRACTION 

387 

1F92 

A9 

00 


COMPL1 

LDA 

= $00 

CLEAR A 

3SS 

1F94 

F5 

08 



SBC 

XI,X 

SUBTRACT BYTE OF EXPl 

389 

1F96 

95 

0S 



STA 

XI,X 

RESTORE IT 

390 

1F98 

CA 




DEX 


NEXT MORE SIGNFICANT BYTE 

391 

1F99 

D0 

F7 



BNE 

COMPL1 

LOOP UNTIL DONE 

392 

1F9B 

F0 

BC 



BEQ 

ADDEND 

NORMALIZE (OR SHIFT RIGHT IF OVERFLOU) 

393 





* 




394 





>K 




395 





* 1 

EXP/MANT2 / 

EXP/MANT1 RESULT IN EXP/MANT1 

396 





* 




397 

1F9D 

20 

0D 

IF 

FD IV 

JSR 

MD1 

TAKE ABS VAL OF MANT1, MANT2 

398 

1FA0 

E5 

08 



SBC 

XI 

SUBTRACT EXPl FROM EXP2 

399 

1FA2 

20 

CD 

IF 


JSR 

MD2 

SAVE AS QUOTIENT EXP 

400 

1FA5 

38 



DIVI 

SEC 


SET CARRY FOR SUBTRACT 

401 

1FA6 

A2 

02 



LDX 

=$02 

INDEX FOR 3-BYTE INSTRUCTION 

402 

1FA8 

B5 

05 


DIV2 

LDA 

M2, X 


403 

1FAA 

F5 

0C 



SBC 

E, X 

SUBTRACT A BYTE OF E FROM MANT2 

404 

1FAC 

48 




PHA 


SAVE ON STACK 

405 

IFAD 

CA 




DEX 


NEXT MORE SIGN IF BYTE 

406 

1FAE 

10 

F8 



BPL 

DIV2 

LOOP UNTIL DONE 

407 

1FB0 

A2 

FD 



LDX 

=$FD 

INDEX FOR 3-BYTE CONDITIONAL MOVE 

408 

1FB2 

6S 



DIV3 

PLA 


PULL A BYTE OF DIFFERENCE OFF STACK 

409 

1FB3 

90 

02 



BCC 

DIV4 

IF MANT2KE THEN DONT RESTORE MANT2 

410 

1FB5 

95 

08 



STA 

M2+3,X 


41 1 

1FB7 

E8 



DIV4 

INX 


NEXT LESS SIGN IF BYTE 

412 

1FB8 

D0 

F8 



BNE 

DIV3 

LOOP UNTIL DONE 

413 

1FBA 

26 

0B 



ROL 

Ml+2 


414 

1FBC 

26 

0A 



ROL 

Ml + l 

ROLL QUOTIENT LEFT. CARRY INTO LSB 

415 

1FBE 

26 

09 



ROL 

Ml 


416 

1FC0 

06 

07 



ASL 

M2+2 


417 

1FC2 

26 

06 



ROL 

M2+1 

SHIFT DIVIDEND LEFT 

418 

1FC4 

26 

05 



ROL 

M2 


419 

1FC6 

B0 

1C 



BCS 

OVFL 

OVERFLOU IS DUE TO UNNORMALIZED DIVISOR 

420 

1FCS 

8S 




DEY 


NEXT DIVIDE ITERATION 
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421 

1FC9 

D0 

DA 


BNE 

DIVI 

LOOP UNTIL DONE 23 ITERATIONS 

422 

1FCB 

F0 

BE 


BEQ 

MDEND 

NORMALIZE QUOTIENT AND CORRECT SIGN 

423 

1FCD 

86 

08 

MD2 

STX 

Ml+2 


424 

1FCF 

86 

0A 


STX 

Ml + 1 

CLR MANT1 (3 BYTES) FOR MUL/DIV 

425 

1FD1 

86 

03 


STX 

Ml 


426 

1FD3 

80 

0D 


BCS 

OVCHK 

IF EXP CALC SET CARRY, CHECK FOR OVFL 

427 

1FD5 

30 

04 


BMI 

MD3 

IF NEG NO UNDERFLOW 

428 

1FD7 

68 



F'LA 


POP ONE 

429 

1FD3 

68 



PLA 


RETURN LEVEL 

430 

1FD9 

90 

E!2 


BCC 

NORMX 

CLEAR XI AND RETURN 

431 

1FDB 

49 

80 

MD3 

EOR 

=$80 

COMPLIMENT SIGN BIT OF EXP 

432 

1FDD 

85 

08 


STA 

XI 

STORE IT 

433 

1FDF 

A0 

17 


LDY 

=$17 

COUNT FOR 24 MUL OR 23 DIV ITERATIONS 

434 

1FE1 

60 



RTS 


RETURN 

435 

1FE2 

10 

F7 

OVCHK 

BPL 

MD3 

IF POS EXP THEN NO OVERFLOW 

436 

1FE4 

00 


OVFL 

BRK 



437 




* 




438 




* 




439 




* 

CONVERT EXP/MANT1 TO INTEGER IN Ml (HIGH) AND Ml + KLOU) 

440 




* 

EXP/ 

T1ANT2 

UNEFFECTED 

441 




* 




442 

1FE5 

20 

5F IF 


JSR 

RTAR 

SHIFT MANT1 RT AND INCREMENT EXPNT 

443 

1FE8 

85 

08 

FIX 

LDA 

XI 

CHECK EXPONENT 

444 

1FEA 

C9 

8E 


CMP 

=$8E 

IS EXPONENT 14? 

445 

1FEC 

D0 

F7 


BNE 

FIX-3 

NO,SHIFT 

446 

1FEE 

60 


RTRN 

RTS 


RETURN 

447 





END 




END PASS 2 0 ERRORS 


OBJECT CODE DUMP 


5090003FAFA000000FA00000002CA 
501001C0000 1 0 

5 181D00A509F002100100201C1FA200A804A08084044980850A 10010 69D 
J 1 81 L)1 8CA8 60 920 2C 1 FA203B50495 1 08 50 89 8 1 8BDD4 1 D9 508CA 1 0F00993 
5181D3020AA1FA203H5089514H5109508BDD41D950ACA10F020501F08FB 
51A1DA8A203B5149504CA10F9209D1FA20 3B50 89 514980 AC A 10F720771F0A60 
5181 D62201C1FA203BDE41D9508CA10F8204A1FA203BDF01D9504CA0A0F 
5181D7A10F8209D1F A203BDDC1D9 504CA10F820501FA203B 5149 50409EF 
5 191D92C A 10 F 920 7 71FA203BDF81D9504CA 10F820501FA203B5189 50 40ABD 
5 191DABCA 10F920 501FA20 3BDD81D9504CA10F820771F6020001DA20 309FD 
5181DC4BDD01D9504CA10F820771F607F6F2OFO805A827A7F58B90C0B9D 
5 10 1 DDC80 52B0408 1 A88649806A08667F40000006D1J 

5191F00A203800 81E950 4CA10F820 7 71FA203B5089510CA 10F920F81F0AR1 
5 1 8 1 FI 9A80A85 1 C38F97CA509FI900 10 1 5 1 8A50A6978A509 6900 1 00B07D2 
51 A 1F 31A900A2039508CA10FR6000202C1FA203B5109504CA10F9204A1F0953 
5 1 9 1F4BA203B508951 09504CA10F7207 7 1 FA203BDDC 1 F.9504B508951 80A08 
5191F64CA10F420501FA203BDF01F9504CA10F8209D1FA203B50895140AAA 
5181F7UBUF41F9508B5189504CA10F020771F201C1FA203B5149508095B 
5181F9 8CA10F9204A 1F A203BDF81E9 50 4CA10F820 501F201C1FA20 30 9 89 
5181F A D B 510 9 5 0 8 C A 10 F 9 2 0 4 A 1FA203B5109504CA10F9209D1FA20309F8 
5191FC5BDF81O9504CA10F820501F38A51C6508850860805C551F86570A37 
50F1FDF6AF189403F1O7B46FA70834FA303072A 

5191F0018A202B50978089809CA10F760060320121F24091005208F1F066S 
5191F19F60338A204940BB807B40394079 50 3CAD0F3 60A98F8508A9000AB7 
5 181 F32 8 80BF00 8C 60 80 60 B 2 60 A2 60 9 A 80 90 A4 509 300 4 A 50 800 FD6007 33 
5 1 81 F4A208F 1 F20 5D 1 FA504C508D0F72000 1 F 50 F.3700 590BDA 5090 A09 1 4 
5 1 81 F62F60 8F0 7F.A2FAA9 80B00 1 0A5 60F 1 50F9 50FE8D0 F 2 60200D 1 F0AF8 
5 181F7A650820CD 1 FI 820661F900320001F8810F5460390AF38A20307AB 
5 18 1 F92A900F 5089508CAD0F 7F0BC200I) 1 FF50820CD 1 F38A202B5050824 
5181FAAF50C48CA10F8A2FD6890029508F8D0F8260B260A260906070A7F 
5 19 1FC22606260 5B01C88D0DAF0BE860B860A8609B00D300468 6890B20AB0 
5 14 1 FOB4 9 80 8 50 8A01760 10F700205F1FA508C98FD0F760094B 
500 END 
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HIGH SPEED DOUBLE PRECISION 
MULTIPLICATION (HISPDMUP) 


FUNCTION: The following 6800 Microcomputer 
routine multiplies two 16 bit unsigned binary 
numbers resulting in a 32 bit product. This routine 
takes advantage of direct mode of addressing. 
The HISPDMUP routine requires 28 bytes of pro¬ 
gram storage. 

PARAMETERS: Both operands must be in memory 
within the address range of 0 thru 255. 


By permission and courtesy of 
Motorola’s M6800 User Group Library 

RESULTS: The 32 bit product is retained in registers 
“A” (most significant byte), and “B” (second most 
significant byte), and the least two significant 
bytes in memory locations initially occupied by the 
multiplier (QH and QL). 

ASSEMBLER/COMPILER: M6800 cross assembler 
EXORciser resident assembler 

SEE MICROCOMPUTER SOFTWARE 

DEPOSITORY PROGRAM INDEX FOR COPIES 

OF THIS PROGRAM 


0001') 1 
00002 
00003 

0000/4 

00005 
0000 6 
0000 7 
0000 8 
00009 
000 10 
000 1 1 
000 1 2 
000 1 3 
000 1 4 
000 1 5 
000 1 6 
000 1 7 
000 1 8 
000 1 9 
00020 
0002 1 
00022 
00023 
00024 
0002 5 
0002 6 
0002 7 
00028 


* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 


N AM NlSPDMUP 

DOUBLE DECISION UNSIGNED 8 i N AK y 
MULTIPLICATION 

(PH,PL) * (OH,QL) --INTO-- (A,B,OK,UL) 
* * * * 

* * *****A(V YWHEKE IN KEALV WHI TE 

* * MEMOBY 

* * 

*****j,\j MEMORY WITHIN 

ADDkESS KANGF 0 TO 255. 


NOT KEENTHAN T CODF 


SOOkCE INSTRUCT INS: 
PKOGKAM: 

DATA AND SCRATCH: 

KlINNING TIME: 
MINIMUM: 

maximum: 


1 4 

28 BYTES 
4 BYTES 

467 CYCLES 
563 CYCLES 


BOTH OPEkANDS initially in memoky 

WITHIN ADDkESS KANGF: 0 THKM 255. 


PKODUCT KETAINFD in KEGISTF.S 
"A” (MOST SIGNIFICANT BYTE) AND 
”B" (2ND MOST SIGNIFICANT BYTE) 

AND IN MEMOKY LOCATIONS INITIALLY 
OCCUPIED BY THE MULT I PL IKK (QH AND OL). 
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9 * 


000 30 

0000 




OkG 


0 

000 3 1 

0 000 

000 1 

PH 

KMB 


1 

00 H32 

00 0 1 

0 0 'A 1 

RL 



1 

000 33 

0002 

000 1 

0 H 



1 

000 34 

00 0 3 

000 

1 

OL 

K M B 


1 

000 3 A 

0 i 00 




ORG 


S 100 

000 3 8 

0 1 0 0 

OK 

00 1 0 


LDA 


H 1 A 

00039 

0 103 

4 F 



CLh 

A 


00 0 40 

0 1 0 4 

5F 



CLk 

B 


00 0 4 1 

0 1 0 3 

7 A 

0002 


KOb 


b)H 

00 0 42 

0 1 0 8 

76 

000 3 


kOk 


0 L 

000 4 3 

0 1 0 B 

24 

0 4 

NJ XT 

HCC 


kO TAT 

A 0 0 4 4 

0 1 01) 

DB 

0 1 


ADD 

8 

RL 

00 0/i 3 

0 1 0 F 

99 

00 


ADC 

A 

Rh 

0004 A 

0 1 I 1 

4 A 


BO TAT 

KOK 

A 


000 Z| 7 

0 112 

5 A 



ROk 

B 


000 48 

0 1 1 3 

7 A 

00 02 


kor 


OH 

000 49 

0 1 1 A 

7 A 

000 3 


kOR 


•JL 

000 50 

0 1 1 9 

0 9 



DFX 



000 3 1 

03 1 A 

2A 

FF 


B\J F 


NXT 

000 52 





FMO 




TOTAL ErtrtOK.S 0Mil'/) 1 /) 


RONDURE COMPANY 


Where We Ship from Inventory the Same Day Your Order Arrives* 

TERMS: Check. Money Order. For Modems. Base. Keyboard, switch Blk. add $2.00 each shipping and handling. All others shipped packaging and shipping collect. 



30 CPS-132 print positions pin feed key¬ 
board printer. On-line, off-line switch- 
able at baud rates 10, 15. 30 cps. 
ASCII code, needs refurb work—comes 
with documentation. $295.00 


SPECIAL 

SI 5 Data Terminal is an advanced 
data terminal built around the familiar— 
and highly reliable—Selectric tele 
printer mechanism. Standard 



Acoustical Modems 

Originate Only.$20.00 ea. 

Used—Untested..2 for $35 

In Wood enclosure. 



Carterfone Model 318 Asynch Modem 

• Hard Wire 

• TTY or RS-232B interface 


• Originate only 

• Up to 300 bps 

Used—Untested.$25.00 

Used-Tested.$80.00 


We ship prints with these. 


features include 

L'l Input/Output rates to 15 charac¬ 
ters per second. 

□ Visual indicators and keyboard 
interlocks help eliminate operator 
errors. 

Interrupt key facilitates full opera 
tor control 

□ Highly reliable performance from 
IC s and semiconductors. Sealed 
contacts for protection against 
humidity, duet and carhnn flakino 

;"i RS232-C interface for WE com¬ 
patible data sets or acoustic 
couplers. 

Size 21" wide x 21" deep x 

8" high. 

Price 925.00 


‘shipped the same day as certified check or money order arrives. 

When regular checks accompany order, equipment is shipped when regular check clears 




Base cases from Selectric Mechanisms 
Suitable for Micro/Mini or terminal 
building block.$7.50 


GE TERMINET 300-965 OO 
DATAPOINT 3300-850 00 


RONDURE 

COMPANY 


ALSO NOTE: NO EQUIPMENT INCLUDES PRINTS OR DOCUMENTATION (unless stated). 

NO CONNECTING CORDS OR CONNECTORS. EQUIPMENT IS SHIPPED ON AN 
AS IS—WHERE IS—BASIS. EXCEPT WHERE EXPRESSLY STATED 
IN WRITING. NO REPRESENTATION OR WARRANTY IS MADE AS TO THE QUALITY, 
CONDITION OR WORKING ORDER OF ANY EQUIPMENT OR PART. 


1224 Security Drive 
Dallas, TX 75247 
Phone:(214)630-4621 


CIRCLE NO. 58 ON INQUIRY CARD 


WE ALSO BUY & SELL 

• Mini-Computers & Micro-Computers 

DEC/PDP 

DG/NOVA 

DATAPOINT 

• Computer Peripherals 

Printers, Readers, Punches, 

Tape Drives. Disk Drives 

• Computer Terminals 

Teletypes 

CRT’s 

Selectrics 

• Computer Support Equipment 

Card Files, Tape Racks, 

Disk Pak Cabinets, 

Raised Flooring 

• Forms Handling Equipment 

Bursters, Deleavers, Joggers 
Inserters, Imprinters 

• Data Processing Supplies 

Continuous Forms, Cards, 

Tapes 

• Computer Hobby Equipment 

TERMS: Check or Money Order. For 
Modems, Base, Keyboard, Switch Blk., 
add $2.00 each shipping and handling. 
All others shipped packaging and ship¬ 
ping collect. 
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REENTRANT 16 RIT DIVIDE 
SUBROUTINE (DIV16) 


FUNCTION: The following 6800 Microcomputer 
routine divides two 16 bit unsigned numbers giv¬ 
ing a 16 bit result. It is a reentrant subroutine and 
therefore can be interrupted during execution, 
entered by another user, and subsequently 
reentered at the point of interruption by the first 
user without losing any of the intermediate re¬ 
sults. To enter routine, call: JSR DIV16. The 
DIV16 routine requires 69 bytes of program stor¬ 
age. 


By permission and courtesy 
of Motorola’s M6800 User Group Library 

PARAMETERS: Enter with: 

A (High order byte of dividend) 

B (Low order byte of dividend) 

X (Address of high order byte of divisor) 
RESULTS: The 16 bit result is retained in the: 

A (High order byte of result) 

B (Low order byte of result) 

X Will be unchanged 

ASSEMBLER/COMPILER: M6800 Cross assembler 
EXORciser Resident Assembler 


0000 1 




NAM 


0 I V 1 6 


00002 




* REVISION 

1 



00003 




* 16 BIT UNSIGNED DIVIDE C16 BIT RESULT) 

00004 




* AaB dividgd 

BY (X) 

, CX+1 ) 

00005 




* RESULT IN 

Aa 

B (X) a 

(X+l) UNCHANGED 

00006 

0000 

37 


D I V1 6 RSH 

B 


DIVIDEND TO STACK 

00007 

000 1 

36 


PSH 

A 



00008 

0002 

A 6 

00 

LDA 

A 

X 


00009 

0004 

F6 

0 1 

LDA 

B 

1,X 


00010 

000 6 

37 


PSH 

R 


DIVISOR TO STACK 

0001 1 

0007 

36 


PSH 

A 



000 12 

0008 

34 


DF.S 



LEAVE ROOM FOR COUNT 

000 1 3 

0009 

30 


TSX 



CX) POINTER TO STACKED 

000 1 4 

000 A 

86 

0 1 

LDA 

A 

£ 1 


000 1 5 

000C 

6 D 

0 1 

TST 


1 > X 


000 1 6 

00 0 E 

2B 

0B 

BMI 


01VI53 


000 1 7 

00 10 

AC 


DIV151 INC 

A 



000 1 8 

00 1 1 

68 

02 

ASL 


2 > X 


00019 

00 1 3 

69 

0 1 

ROL 


1 A X 


00020 

00 1 5 

2B 

0 4 

BMI 


01VI53 


00021 

00 1 7 

81 

1 1 

CMP 

A 

# 1 7 


00022 

00 1 9 

26 

F5 

BNE 


DIV151 


00023 

00 1 B 

A 7 

00 

DIV153 STA 

A 

0A X 

SAVE COUNT 

00024 

00 1 D 

A 6 

0 3 

LDA 

A 

3 > X 


00025 

00 1 F 

E 6 

04 

LDA 

B 

4, X 


00026 

002 1 

6 F 

03 

CLR 


3 > X 


00027 

0023 

6 F 

0 4 

CLR 


4 3 X 


00028 




* STACK LOOKS 

LIKE 



DATA 


00029 
'100 30 
000 3 1 


+ 0 
+ 1 
+ 2 


COUNT 
MS BYTE 
LS BYTE 


OF DIVISOR 
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00032 




* +3 MS BYTF 

OF DIVIDEND 

00033 




* +4 LS BYTE 



OO 0 3 4 




* +5 MS BYTE 

RETURN 

ADDRESS 

0003 5 




* +6 LS BYTE 



0003 6 

0025 

F0 

02 

DIV163 SUB 

B 

2,X 


00037 

0027 

A2 

01 

SBC 

A 

1 , X 


0003 8 

0029 

24 

07 

BCC 


DIVI65 

DIVISOR STILL OK 

00039 

00 2 B 

EB 

02 

ADD 

B 

2, X 

DIVISOR TOO LARGE 

00040 

0 0 2 D 

A9 

01 

ADC 

A 

1 , X 

RESTORE 

00041 

002 F 

0C 


CLC 




00042 

0030 

20 

0 1 

BKA 


DIVI67 


00043 

0032 

0D 


DI V165 SEC 




0004 4 

0033 

69 

0 4 

DIVI67 HOL 


X 


0004 5 

0035 

69 

03 

ROL 


3, X 


000 4 8 

00 3 7 

64 

01 

LSK 


l,X 

ADJUST DIVISOR 

00047 

0039 

6 6 

02 

ROR 


2, X 


000 48 

003B 

6 A 

00 

DEC 


0» X 


00049 

00 3D 

26 

F 6 

BN E 


DIVI63 


00050 




* CLEAN UP 

STACK 


000 51 

00 3 F 

31 


INS 




00052 

0040 

31 


INS 




000 53 

00 4 1 

31 


INS 




00054 

00 42 

32 


PUL 

A 



000 55 

00 43 

33 


PUL 

R 



000 5 6 

0044 

39 


RTS 




00057 




END 

SEE MICROCOMPUTER SOFTWARE DEPOSI¬ 






TORY PROGRAM INDEX FOR COPIES OF THIS 

TOTAL 

ERRORS i 

00000 


PROGRAM 



Sunny Sounds has the 

IMSAI-8080 

and other IMS products 



For further info call or write: 

£tuutu Couttfk 

1 - 7 Monday thru Saturday 
Closed on Sundays 

927-B East Las Tunas 

San Gabriel, CA 91776 
Phone: (213) 287-1811 


4K Low Power Static RAM Board 


Kit $79.95 

FULL HIGH IMPEDENCE BUFFERING • 4.5" x 6” WITH STD 44 
PIN GOLD-PLATED EDGE CONNECTOR • MILITARY QUALITY 
PC BOARD WITH PLATED THROUGH HOLES • 450 NS. LOW 
POWER 2102 RAMS • ON-BOARD ADDRESS DECODING 
INCLUDES FULL DOCUMENTATION 


6800 OEM Prototype Sets 

42.50 


PROTOTYPE BOARD (With Sockets) 

See September issue, p. 72 for details. 

LOW COST 6800 STARTER SET 

Includes board, sockets, 6800 CPU, 6810 RAM, 
6820 PIA, address decoder, documentation for 
minimum system. 

NEW 1K RAMS at Surplus Prices 
Check Date Codes and Compare 


84.95 
2102-1 1.55 


Organization Access Time Price 

RAM IKxl 450 ns 2102 1.55 

256x1 45 ns low pwr 3.90 

PROMS 512x8 100 ns 20.00 

256x4 80 ns 3.00 

EPROMS 256x8 Ins 10.00 

7 segment LED displays .3" high. Very bright 1 tube (2;) 25.00 

Octal and decimal decoder with 4 bit latch 
and constant current drivers for above displays i .75 


DISCOUNTS AVAILABLE AT OEM QUANTITIES 


KATHRYN ATWOOD • Calif. Residents add 6 sales tax 
ENTERPRISES • For total orders less than $25.00 

P O BOX 5203 a dd $1*25 shipping and handling 

ORANGE CA 92667 Estimated shipping time 7 days ARO 
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REENTRANT DOUBLE PRECISION 
MULTIPLICATION (RENTMUP) 


By permission and courtesy of 
Motorola’s User Group Library 


FUNCTION: The following 6800 Microcomputer 
routine is a reentrant routine that multiplies two 16 
bit unsigned binary numbers to produce a 32 bit 
product. The RENTMUP routine requires 27 bytes 
of program storage and 5 bytes of RAM scratch 
pad memory. 

PARAMETERS: This reentrant version assumes that 
the data has been placed in a stack as indicated 
below. 


RESULTS: The product, comprising four bytes, is 
saved in registers: 

“A” (Most significant byte) 

"B” (Second most significant byte) 
and the least two significant bytes are in the stack 
at locations indicated by QH and QL. 
ASSEMBLER/COMPILER: M6800 Cross assembler 
EXORciser resident assembler 

SEE MICROCOMPUTER SOFTWARE DEPOSI¬ 
TORY PROGRAM INDEX FOR COPIES OF THIS 
PROGRAM 


XI — BLANK (For P Counter if used as subroutine) 

BLANK (For P Counter if used as subroutine) 
BLANK (For Bit Counter) 

OH (MSB of Multiplier) 

OL (LSB of Multiplier) 

PH (MSB of Multiplicand) 

PL (LSB of Multiplicand) 


O0W0 1 

00002 

* 

00003 

* 

00004 

* 

00005 

* 

0000 6 

* 

0000 7 

* 

0000 8 

* 

00009 

* 

000 10 

* 

000 1 1 

* 

000 12 

* 

000 1 3 

* 

000 1 4 

* 

000 1 5 

* 

000 1 6 

* 

00017 

* 

00018 

* 

000 1 9 

* 

00020 

* 

0002 1 

* 

00022 

* 


NAM RENTMUP 

DOUBLE PRECISION UNSIGNED BINARY 
MULTIPLICATION 

(PH,PL) * (UH,OL) --INTO-- (A,B,OH, QL> 
REENTRANT CODF 


SOURCE INSTRUCTIONS: 
PROGRAM: 

DATA AND SCRATCH: 
RUNNING TIME: 


1 6 

27 BYTES 
5 BYTES 


MINIMUM: 558 CYCLES 

MAXIMUM: 718 CYCLES 


BOTH OPEERANDS INITIALLY IN STACK 
AND OBTAINED BY INDEXED ADDRESSING 


PRODLICT RETAINED IN REGISTERS 
"A” (MOST SIGNIFICANT BYTE) AND 
"B" (2ND MOST SIGNIFICCNT BYTE) 
AND IN THE STACK (LEAST 
SIGNIFICANT TWO BYTES), 
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0002 3 
00024 
00025 
00026 
00027 
00028 
00029 
00030 
0003 1 
00032 
00033 
00034 
000 3 5 
000 3 6 
00037 
00038 
000 3 9 
00040 
0004 1 
00042 
00043 
000 44 
000 4 5 
000 4 6 
00047 
000 4 8 
00049 
000 50 
000 5 1 
000 52 
000 53 
000 54 
000 55 


000 57 
000 58 
000 79 
000 60 
000 6 1 
000 62 
000 63 
000 64 
000 65 
00066 
000 67 
000 68 
00069 
000 70 
0007 1 
00072 
00073 

TOTAL 


* 

* THI5 REENTRANT CODED VERSION ASSUMES 

* THAT DATA HAS BEEN PLACED IN A STACK 

* AS INDICATED BELOW: 

* 

* SP- 


* 

XI - 

-- BLANK 

(NOT 

USED) 

* 


BLANK 

(NOT 

USED) 

* 


BLANK 

(FOR 

BITS TO GO) 

* 


OH 

(MSB 

OF MULTIPLKER) 

* 


UL 

(LSB 

OF MULTIPLIER) 

* 


PH 

(MSB 

OF MULTIPLICAND) 

* 


PL 

(LSB 

OF MULTIPLICAND) 

* 

THG 

TOP TWO 

BITES i 

OF THE STACK ARE 


* MOT USED BY THIS PROGRAM. THEY ARE 

* INTENDED FOK A RETURN ADDRESS IF THE 

* PROGRAM IS TO BE USED AS A 

* SUBROUTINE. IN THF LATTER CASE THE 

* FOLLOWING STATEMENT SHOULD BE ADDED 

* AT THE END OF THE PROGRAM: 

* RTS 

* 

* THF PROGRAM USES OP-CODE TSX TO ENTER 

* AN ADDRESS XI INTO THE INDEX REGISTER, 

* AS INDICATED ABOVE. 

* 

* THE PRODUCT, COMPRISING FOUR BYTES, 

* IS SAVED IN REGISTERS ’’A” CND "B" AND 

* IN THF STACK AT LOCATINS INDICATED 

* ABOVE BY "OH” AND ”UL". 


* 


0000 




ORG 



0000 

30 



rsx 



000 1 

86 

10 


LDA 

A 

U 1 6 

0003 

A7 

02 


ST A 

A 

2, X 

000 5 

4 F 



CLR 

A 


00 0 6 

5F 



CLR 

8 


000 7 

66 

03 


ROR 


3, X 

0009 

6 6 

04 


ROR 


4, X 

0 0 0 B 

24 

0 4 

NNFXT 

HCC 


RROTN 

000 D 

ER 

0 6 


ADD 

B 

6 , X 

000 F 

A9 

05 


ADC 

A 

5, X 

00 1 1 

46 


RROTN 

ROR 

A 


00 1 2 

56 



ROR 

8 


00 1 3 

66 

03 


ROR 


3, X 

00 1 5 

66 

04 


ROR 


4, X 

00 1 7 

6 A 

02 


DEC 


2, X 

00 1 9 

26 

F0 


BN F 


NNFXT 





END 
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EXPANDED BLACKJACK 

IN BASIC 


Blackjack has always been one of my favorite card 
games. It allows for strategies based on information 
from the dealer’s up card and is not simply a dumb-luck 
game. After surveying the available versions that I had 
seen in print, I found none were truly complete. One 
version reshuffled whenever it ran out of cards regard¬ 
less of any cards already dealt. Another allowed doubl¬ 
ing down (doubling your initial bet and receiving only 
one more card), but not splitting pairs. This version not 
only allows both splitting pairs and doubling down but 
also gives you the option of from one to four decks. 

The cards are kept in a table labeled “D” for deck. 
The cards are represented by sequential numbers from 
1 to 52. The ace of spades is represented by the value 
1, the deuce 2, the king 13. The ace of hearts is stored 
as 14 and so on up to the king of clubs at 52. When¬ 
ever multiple decks are used the 1 to 52 sequence is 
repeated up to four times. Once the number of a card is 
obtained the routine at 2370 will give you its value. 

The cards are shuffled by the routine at 1920. It 
generates an index that runs from the lowest card to be 
shuffled (initially 1) to the top (52, 104, 156 or 208). 
With each index the program generates a random 
number not higher than the number of cards in the deck 
nor lower than the lowest card to be shuffled. The cards 
indicated by the random number and the index are ex¬ 
changed, disordering the deck. If a shuffle is required 
during play, after cards have been dealt, the routine at 
2920 will exchange the N cards dealt with the first N 
cards in the deck and sort from N +1 to the top. This en¬ 
sures that no cards will collect at the top of the deck and 
never get sorted. 

At the start of the game you may obtain instructions if 
you wish. I have kept most of the messages under 33 
characters so that they will work on most TV typewriter 
terminals. If your terminal supports screen clear or 
home up, I recommend that you omit line 3840 and 
change line 0180 to GOSUB 3850. Then when you 
enter line 3850 follow the opening quotes with the con¬ 
trol characters to home up and clear the screen before 
the text. A PAUSE might be added at line 3910 to allow 
you to study the rules. Then begin the literal at 3920 with 
a home up and screen clear as before. For clarity of 
play, I also suggest that you precede the DEALING 
message with a home up. 

When you have selected the number of decks that 
you desire (from 1 to 4) the program will expect a bet, 
then proceed to show you its up card and your two 


by Ed Keith 

cards, then request a play. 

The play command codes to enter are: 

0 - STAND (You're happy with your total). 

1 - DRAW (Your total is low). 

2 - DOUBLE DOWN (You wish to double your bet 
and get only 1 more card. This is only legal on the first 2 
cards of any one of your hands). 

3 - SPLIT A PAIR (Any pair can be split, even pairs 
after the first; the program has room for up to 16 hands. 
When you split aces you will only receive one card on 
each and a 21 under those conditions only pays 1 -to-1, 
not the usual l’/ 2 -to-l as in a natural blackjack). 

If you need some help with the strategy involved, you 
might read Scarne’s book on “Gaming” or “Beat the 
Dealer” by Thorp. Perhaps you might like to try your 
own system at home for free rather than at expensive 
Las Vegas! 

The program requires that your machine have a ran¬ 
dom number function. The random functions usually 
come in two formats. A number from 0.0 to 1.0 in the 
case of a BASIC with floating-point numbers, or 
between 0 and 32767 as is the case in some integer 
only BASICS such as SWTPC's MICROBASIC. To 
modify the program for the integer only BASICS, 
change the shuffle routine like this: 

1940 LET C = RND 

1945 LET C =C-C/E*E 

At first glance this may appear to do nothing but re¬ 
member two things. In an integer machine, C divided by 
E will not have a remainder and the division will be done 
before the multiplication (i.e. if C = 2974 and E = 52, 
C/E = 57, 57*E = 1964 and C-1964 = 10), the result of 
the operation is really to get the remainder of C/E (also 
called the modulus function). 

This program is running on a XEROX 560 and also 
on a Southwest Technical Products (SWTPc) 6800 
Computer System. The latter with the integer and 
screen controls added. On the SWTPc 6800 the pro¬ 
gram runs in 10K of RAM storage. If your RAM memory 
is smaller, here are some suggestions that should bring 
it in under 8K. 

1. Omit the instructions. 

2. Leave out the remarks. 

3. Shorten the messages. 

4. As a last resort, enter the code without spaces (i.e. 
3601FU = 0GOTO3780), since most BASIC 
interpreters must store the blanks as well as the 
instruction. 
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DIGI-KEY CORPORATION 

Quality Electronic Components 
Double-Digit Discounts 
Save You Even More 


NATIONAL SEMICONDUCTOR CLOCK MODULES 


2102-1 

8080A 

LM3909 

$1.99 

$24.95 

69* 


to 


MA1010A 12 Hour (AM-PM) Version . .. $13.00 
MA1010C 24 Hour Version.$13.00 


MA1002A 12 Hour (AM-PM) Version.$10.50 

MA1002C 24 Hour Version.$10.50 


0 . 5 " High LEDDigjJs 


>.84" High LED Pig ^ 



Special transformer and 6 switches, 
when ordered with module add $3.45. 



5*h»*" x 


Special transformer and 6 switches 
when ordered with module add $3.45 


Hobby-Wrap-30 $5.95 

Strips, Wraps and Unwraps 30 ga. wire on standard wire wrapping pins 





MAI002 & MAIOIO Series 
Electronic Clock Modules 


The MAI002 & MA1010 Series Electronic Clock Modules 
ore assembled and pretested modules which combine o 
monolithic MOS-LSI integrated dock circuit, 4-digit LED 
display, power supply ond other ossocioted discrete com¬ 
ponents on a single printed circuit board to form a complete 
electronic clock movement. The user need add only a trans¬ 
former and switches to construct a digital clock for applica¬ 
tion in dock-rodios, olorm or instrument panel docks. Time¬ 
keeping may be from 50 or 60 Hz inputs ond 12 or 24 hour 
display formats may be chosen. Direct LED drive eliminates 
RF interference. Time setting is mode easy through use of 
"Fast" and "Slow" scanning controls. 


The MA10G2A and MA1010A hove o 12 hour display with an 
AM and PM indicator. The MA1002C ond MA1010C have a 
24 hour disploy. 

Features include olorm "on" and "PM" indicators, "sleep" 
ond "snooze" timers ond voriable brightness control capa¬ 
bility. The modules are extremely compoct, the MAI002 
measuring 1.375" by 3.05", the MA1010 measuring 1.75" 
by 3.75". This small size is achieved by bonding the I.C. 
to the back of the circuit board. 

It is highly recommended that the transformer be obtained 
with the clock module as it is a special dual secondary 
type not otherwise readily available. 


Double Digit Discounts Save You Even More! 


ACE201-K 

$24.95 

1,032 SOLDERLESS PLUG-IN TIE POINTS 
CAPACITY: I P TO 12 14-PIN DIP'S 

TWO 5-way binding posts 
Size: 4-9/16" by 7 " 

Kit form 


T 



INTEGRATED CIRCUITS - TTL, CMOS, LINEAR & MOS 


7400 .21 

7476 

.32 

74181 

2.15 

4012 

.23 

7401 .21 

7480 

.70 

74182 

.79 

4013 

.40 

7402 .21 

7482 

.70 

74184 

2.19 

4014 

.96 

7403 .21 

7483 

.70 

74185 

2.19 

4015 

.96 

7404 .21 

7485 

.89 

74188 

3.50 

4016 

.40 

7405 .21 

7486 

.28 

74189 

3.50 

4017 

1.05 

7406 .25 

7489 

2.19 

74190 

1.23 

4018 

1.05 

7407 .25 

7490 

.44 

74191 

1.23 

4019 

.23 

7408 .21 

7491 

.70 

74192 

.88 

4020 

1.14 

7409 .21 

7492 

.44 

74193 

.88 

4021 

1.14 

7410 .21 

7493 

.44 

74194 

.88 

4022 

.96 

7411 .21 

7494 

.70 

74195 

.88 

4023 

23 

7412 .21 

7495 

.70 

74196 

.88 

4024 

.84 

7413 .25 

7496 

.70 

74197 

.88 

4025 

.23 

7414 .89 

74100 

1.28 

74198 

1.49 

4026 

1.68 

7416 .25 

74107 

.30 

74199 

1.49 

4027 

.40 

7417 .25 

74109 

.33 

74251 

1.09 

4028 

.89 

7420 .21 

74121 

.35 

74279 

.55 

4029 

1.14 

7421 .25 

74122 

.44 

74365 

.67 

4030 

.23 

7423 .35 

74123 

.61 

74366 

.67 

4033 

1.51 

7425 .35 

74125 

.40 

74367 

.67 

4034 

3.50 

7426 .25 

74126 

.40 

74368 

.67 

4035 

1.14 

7427 .33 

74132 

.70 

8093 

.40 

4040 

1.14 

7428 .28 

74141 

.88 

8094 

.40 

4041 

.79 

7430 .21 

74145 

.70 

9095 

.67 

4042 

.79 

7432 .25 

74147 

1.63 

8096 

.67 

4043 

.70 

7433 .30 

74148 

1.30 

8097 

.67 

4044 

.70 

7437 .25 

74150 

1.16 

8098 

.67 

4046 

1.86 

7438 .25 

74151 

.70 

75150 

1.16 

4049 

.40 

7440 .21 

74153 

.65 

75450 

.88 

4050 

40 

7442 .53 

74154 

1.03 

75451 

.61 

4051 

1.26 

7443 .63 

74155 

.70 

75452 

.61 

4052 

1.26 

7445 .70 

74156 

.70 

75453 

.61 

4053 

1.26 

7446 .70 

74157 

.70 

75454 

.61 

4060 

1 58 

744/ .70 

74160 

.88 

75491 

.81 

4066 

.79 

7448 .70 

74161 

.88 

75492 

.84 

4071 

.23 

7450 .21 

74162 

.88 

75493 

1.09 

4072 

.23 

7451 .21 

74163 

.88 

75494 

1.19 

4073 

.23 

7453 .21 

74164 

.96 

82S25 

2.19 

4075 

.23 

7454 .21 

74165 

1.15 

4000 

.23 

4081 

23 

7459 .21 

74166 

1.26 

4001 

.23 

4062 

.23 

7460 .21 

74170 

2.64 

4002 

.23 

4502 

.7? 

7470 .30 

74173 

1.42 

4006 

1.23 

4510 

1.14 

7472 .30 

74174 

.98 

4007 

.23 

4511 

1.05 

7473 .30 

74175 

.93 

4008 

.79 

4514 

2.80 

7474 .30 

74176 

.79 

4009 

.44 

4515 

2.80 

7475 .49 

74177 

.79 

4010 

.44 

4516 

1.23 


74180 

.70 

4011 

.23 

4518 

1.14 


1.14 

1.68 

.88 

1.23 

1.99 

24.95 

.75 

1.25 

1.80 

1.28 


4520 

4527 

4528 
4585 
2102-1 
808CA 
CA3046 
LM2111N 
LM309K 
IM324A 
LM340T-5 1.25 

LM340T-6 1.25 

LM340T-8 1.25 

LM340T-12 1.25 
LM340T-15 1.25 
LM340T-18 1.25 
LM340T-24 1.25 
LM3900N 
LM3909N 
MCI 456V 
MC1458V 
MC3302P 
NE536T 


WIRE WRAPPING WIRE 


2 . 0 " 

2.5" 

341 

3 . 5 " 

4.0" 

4.5" 

5.0" 

6 . 0 " 

7.0 

8 . 0 " 

9.0" 

10 . 0 " 

15.0" 


100 

100 

100 

100 

100 

100 

100 

50 

50 

50 

50 

50 

50 


Pkr. 

$2.50 
$2.60 
S2.65 
S2.70 
$2.75 
$2.80 
$2.90 
S3.00 
SI .60 
$1.70 
$1.80 
$1.90 
$2.00 
S2.50 


WIRE WRAPPING WIRE IN BULK 

Red or Block 30 ga. Kynar 

100' $2.00 500' S8.50 1000' SI 5.00 


SLIDE SWITCHES 

Single Pole Single Throw 

.15 1.20/10 10.00/C 

Double Pole Double Throw 

.23 2.00/10 19.00/C 


BATTERY HOLDERS 


PERF BOARD 

0.1" spacing between holes 


BISHOP GRAPHICS Printed Circuit Drafting 
Aids are now available from Digi-Key 


RADIAL ELECTROLYTICS 


.47/50V. . .08 
1/50V. . . .08 
2.2/50V. . .08 
3.3/50V. . .08 
4.7/35V. . .08 
4.7/50V.. .08 
10/16V . . .08 

10/25V . . .08 .65/10 

10/50V . . .10 .75/10 

22/16V . . .08 .67/10 

22/25V . . .09 .70/10 


.65/10 

.65/10 

.65/10 

.65/10 

.65/10 

.68/10 

.65/10 


22/50V. 
100/6.3V. 
100/10V. . 
100/16V . 
100/25V. 
100/50V. 
220/10V. . 
220/16V .. 
220/25V. 
220/50V. 
330/10V. 
330/16V. 


.12 1.00/10 

, .09 .75/10 

. 10 .77/10 

.85/10 
.13 1.10/10 
.21 1.71/10 
.13 1.08/10 
.15 1.16/10 
.21 1.71/10 
.29 2.35/10 
.15 1.16/10 
.21 1.66/10 


330/25V. . 23 
470/1 OR. . 21 
470/16V. . 23 
470/25V. . 29 
1000/10V . 24 
1000/16V . 29 
1000/25V . 42 
2200/10V. 42 
2200/16V . 54 
2200f25V . 58 
330006 V . 89 


1.86/10 

1.71/10 

1.81/10 

2.35/10 

1.96/10 

2.35/10 

3.33/10 

3.33/10 

4.30/10 

4.67/10 

7.14/10 


.69 

1.00 

.53 

1.15 

3.24 

2.04 


NE540L 
NE555V 
NE556A 
NE560B 
NE561B 
NE562B 
NE565A 
NE566V 
NE567V 
UA709CV 
UA710CA 
UA711CA 
UA723CA 
UA733CA 
UA741CV 
UA747CA 
UA748CV 
uA7805CU 1.25 
uA7806CU 1.25 
UA7808CU 1.25 
uA7812CU 1.25 
uA7815CU 1.25 
uA7818CU 1.25 
UA7824CU 1.25 


3.83 

3.83 

3.83 

1.25 

1.28 

1.36 


ENTIRE ROCKWELL CALCULATOR LINE 
ON DISCOUNT IN OUR LATEST CATALOG 



TERMINALS 

for above perf board 

SI.S0/C 


LED LAMPS 

NSL5053 T-l »i .18 $15/C 
NS15056 T-l Vi .18 $15/C 


AXIAL ELECTROLYTICS 


.47/10V . 
1 /30 V . . 
3.3/35V . 
3.3/50V . 
4.7/25V . 
4.7/35V . 
4.7/50V . 
10/25V.. 
10/50V. . 
22/16V. . 
22/25V. . 
22/50V. . 
33/16V. . 


11 .90/10 

11 .90/10 

12 .95/10 
12 1.00/10 

11 .90/10 

12 .95/10 
12 1.00/10 
12 1.00/10 
14 1.15/10 
12 1.00/10 

13 1.05/10 
17 1.32/10 
12 1.00/10 


33/25V.. 
33/50V. . 
47/16V. . 
47/25V. . 
47/50V.. 
100710V. 
100/16V. 
100,25V. 
100750V. 
220/10V. 
220/16V. 
220/25V. 
220/50V. 
330/10V. 


. 14 1.15/10 
.19 1.52/10 
.14 1.15/10 
.17 1.30/10 
.21 1.17/10 
. 14 1.13/10 
.17 1.30/10 
.20 1.55/10 
.29 2.30/10 
.18 1.42/10 
.20 1.55/10 
.29 2.35/10 
40 3.23/10 
■ 14 1,16/10 


330/16V. .29 
330/25V. . 32 
470/16V. . 32 
470/25V. . 37 
1000,10V . 33 
1000,16V . 39 
1000/25V . 56 
2200/10V . 50 
2200/16V. 62 
2200/25V . 79 
3300/16V .95 
4700/16 V 1.09 
10000/10V 1.15 


2.35/10 

2.54/10 

2.55/10 

3.00/10 

2.65/10 

3.15/10 

4.50/10 

3.96/10 

4.95/10 

6.36/10 

7.63/10 

8.70/10 

9.19/10 


MOLEX PINS 

Moke your own 1C sockets on PC board 

,85/C 8.20/M 38.20/5M 275.00/50M 


LED DISPLAYS 

FND357 CC .375" . 
FND500 CC .500" . 

FND 507 CA .500 . 
FND800 CC .800" . 
FND807 CA .800" 


SILICON DIODES 


1N4001 

.64/10 

5.50/C 

S49/M 

1N4002 

.66/10 

5.60/C 

S5’ /M 

1N4003 

.68/10 

5.80/C 

S52/M 

1N4004 

.70/10 

5.95/C 

S54/M 

1N4005 

.82/10 

7.05/C 

$63/M 

1N4006 

.90/10 

7.75/C 

S69/M 

1N4007 

.99/10 

8.60/C 

S77/M 

1N4148 

.40/10 

3.50/C 

S29/M 


Double Digit Discounts 
Save You Even Morel 


RESISTOR ASSORTMENTS 



WIRE-WRAPPING TOOL 

$ 5.95 

Wraps, Unwraps A 
Strips 30 ga. Wire 


% & Vi WATT 5% 
CARBON FILM RESISTORS 

5c each in multiples of 5 per value 
$1.70/100 A $12.00/1000 of some value 
1 ohm thru 1.0 megohm 


I.C. SOCKETS 


SILICON TRANSISTORS 

MPS918, MPS930. MPS2222A, MPS2369A, MPS2712, MPS2907A. MPS3392, 
MPS3393, MPS3394, MPS3395. MPS3563, MPS3565, MPS3638, MPS3638A, 
MPS3640, MPS3641, MPS3643, MPS3645, MPS3646, 2N3904, 2N3906, 2N4124, 
2N4126. 2N4401, 2N4403 2N4410, PN4888, 2N5087, 2N5089, PN5129, PN5133. 
PN5134, PN5137, PN5138, PNS139, 2N5210, PN5964 .... 16. $1.55/10, $13.60/100 
of same part no. 

MPF102 .36 $30.60/C 2N5457 .48 $41.00/C MPSA13 .28 $24.0O/C 2N3055 .99 
S85.00/C 


% WATT ZENER DIODES 


1N5226B 3.3v 
1N5227B 3.6v 
1N5228B 3.9v 
1N5229B 4.3v 
1N5230B 4.7v 
1N5231B5.lv 
1N5232B 5.6v 
1N5233B 6.0v 
1N52348 6.2v 
1N5235V 6.8v 


15 SI 1/C 
.15 $11/C 
.15 $11/C 
•15 Sll/C 
.15 SI 1/C 
.15 $11/C 
15 $11/C 
-15 Sll/C 
.15 Sll/C 
15 Sll/C 


UJ5236B 7.5v 
1N5237B 8.2v 
1N5238B 8.7v 
lN5239B9.lv 
1N5240B lOv 
1N5241B 11 v 
1N5242B 12v 
1N5243B 13v 
1N5244B 14v 
1N5245B 15v 


.15 Sll/C 
.15 Sll/C 
.15 Sll/C 
.15 Sll/C 
.15 Sll/C 
.15 Sll/C 
.15 Sll/C 
.15 Sll/C 
.15 Sll/C 
.15 Sll/C 


DATA BOOKS 

TTL IC's 595 p.$4.00 

Linear IC's 957 p. $5.00 
CMOS IC's 256 p. $3.00 
Transistors 288 p. $3.00 
Memory IC's 592 p. $3.00 
Interface IC's 464 p. $4.00 
Volt. Regs. 128 p. S3.00 
Linear Appl. 1 432 p. $4.00 
Linear Appl. 2 246 p. $3.00 
Audio 196 p.$3.00 


HARDWARE 

2-56 1/4 Screw ,99/C 7.20/M 
2-56 1/2 Screw ,99/C 7.65/M 
4-40 1/4 Screw .55/C 3.60/M 
4-40 1/2 Screw ,60/C 4.05/M 
6-32 1/4 Screw ,65/C 4.40/M 
6-32 1/2 Screw .75/C 4.85/M 
8-32 3/8 Screw ,90/C 5.85/M 


No. 2 Lockwosher ,85/C 5.75/M 
No. 4 lockwosher ,45/C 3.00/M 
No. 6 lockwosher ,45/C 3.00/M 
No. 8 Lockwosher ,45/C 3.00/M 


8 Pin Solder .17 
14 Pin Solder .20 
16 Pin Solder .22 
18 Pin Solder .29 
24 Pin Solder .38 
28 Pin Solder .45 
40 Pin Solder .63 
8 Pin W-W .24 
14 Pin W-W .26 

16 Pin W-W .30 

18 Pin W-W .60 

24 Pin W-W .96 _ 

28 Pin W-W 1.12 10.00/10 

40 Pin W-W .92 8.75/10 


1.60/10 

1.90/10 

2.10/10 

2.75/10 

3.60/10 

4.25/10 

6.00/10 

2.30/10 

2.50/10 

2.85/10 

5.70/10 

9.10/10 


DOUBLE-DIGIT DISCOUNT SCHEDULE 


Discover Merchandise Discount 

S 0.00-SZ4 <N NET $100.00 $499.99 less 15% 

$500.00-$999.99 less 20% 

$25.99-599.99 less 10% $1000.00 & Up Less 2% 

Then Add the Standard Charge Below 

STANDARD SHIPPING/HANDLING CHARGE 

If your merchandise tetel after dtceeat it between 

$ 0.00-$ 4 99 . odd $? 00 $ 50 00-599 99 odd 50.25 
$ 5.00-$24.99 odd 50.7S $100 00 4 up . No Chorge 
$25.00-$49,99 odd $0.50 

lecMes dapping and auvranca to USA l Canada 


COD ORDERS ACCEPTED FOR SAME DAY 
SHIPMENT - CAU 218-681-6674 


Send for free totoioq 


lerrice card (JliulitV (.OIH[HWOUtS 4^ 

DON'T fOAGfT TO APPLY DISCOUNT SCHfOULf , . • | 

DIGI-KEY CORPORATION 

Box 677, Thief River Falls, MN 56701 218-681-6674 I 
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SOFTWARE SECTION 


SOFTWARE GAMES 


Along with the source code you will find a table of 
variables and routines. Should you desire to make 
modifications these will aid your quest. 

The sample run is worth a glance as it shows you 
what to expect from the program in terms of output. 
Please keep in mind that it was run with my winnings al¬ 
ready at $2500. After the instructions, I entered a re¬ 
quest for four decks and my first bet was $500 (a big 
spender!). The dealer’s up card was a jack and my total 
was seven. My play was a 1, I wanted to draw to im¬ 
prove my total. Luckily I got a jack giving me a total of 
seventeen so I decided to stand (a play command of 0). 
On this hand the dealer busted bringing my total to 
$3000. The next hand is quite complicated and shows 
all of the options. Again I bet $500. The dealer shows a 
seven and I have a pair of kings which I decide to split 
(play command = 3). The program then prints — PLAY 
FOR HAND1? I decide to draw another card to the first 
king and get an eight. My play is stand (0) as a total of 
eighteen is good. The program then prints the first card 
already assigned to the second hand when I split the 
kings and requests a play. I draw another king and 
immediately split this new pair giving me three hands. 
One already frozen at eighteen and two single kings in 
the other two. The program requests another play for 
hand two and I enter a 1 for a draw and receive an ace 
for a total of twenty-one or eleven. I decide to be brave 
and enter a play of 2 to double down. Counting the 
hand as eleven, not twenty-one (not a recommended 
play under most circumstances) I draw an eight mak¬ 
ing my total nineteen. So my play for that hand auto¬ 
matically terminates and the program leads me on to 
hand three. I enter a play command code of 1, a draw, 
and get a ten for a total of twenty. I stand by entering a 0. 
My hands total eighteen, nineteen, and twenty. The 
dealer had a king in the hole giving him a total of seven¬ 
teen which loses to all three of my hands. The first and 
third hand have $500 bet, the second $1000 since I 
doubled down, giving me a win of $2000 and bringing 
my total to $5000. Now that I’ve won that much I can af¬ 
ford a new floppy disk so I enter a bet of 0 to end the 
game. There’s only one problem — from whom do I 
collect? 

I hope you collect some enjoyment from this pro¬ 
gram and if you have any questions or comments, 
please drop me a line through the INTERFACE AGE, 
Letters to the Software Editor section. 

By the way, why not write up your favorite game and 
submit the complete program to INTERFACE AGE for 
publication? 

SEE MICROCOMPUTER SOFTWARE 
DEPOSITORY PROGRAM INDEX FOR COPIES 
OF THIS PROGRAM 


<><> BLACKJACK <><> SAMPLE RUN 

17:20 OCT 04 BASICBJ... 

WELCOME TO THE KEITH CASINO 
WE PLAY VEGAS STYLE BLACKJACK! 

INSTRUCTIONS (0-NO* 1-YES) ?1 

THE DEALER STANDS ON 17 OR MORE, 

BUT WILL HIT SOFT 17 
YOU MAY SPLIT ANY PAIR. 

YOU MAY DOUBLE ON THE 1ST 2 CARDS 
AND GET ONLY 1 MORE CARD. 

USE THESE CODES TO PLAYS 
0 - STAND 

1 - HIT 

2 - DOUBLE DOWN 

3 - SPLIT A PAIR 


A ZERO BET ENDS THE GAME 
A NEGATIVE BET FORCES A SHUFFLE 
GOOD LUCK - LET’S START 
HOW MANY DECKS (1-4) ?4 

SHUFFLING.. DRINKS ANYONE? 


BET PLEASE ?500 
DEALING 


MY UP CARD 

JACK 

OF 

CLUBS 

YOUR 1ST CAKD 

2 

OF 

SPADES 

YOUR 2ND CARD 
PLAY ?1 

5 

OF 

HEARTS 

YOIJR CARD IS 
PLAY ?0 

JACK 

OF 

HEARTS 

MY HOLE CAKD 

6 

OF 

hearts 

I DRAW THE 

7 

OF 

SPADES 


I BUSTED MY TOTAL IS 23 

YOU WON THE HAND 


YOU’RE AHEAD $ 3000 

BET PLEASE ?500 
DEALING 

MY UP CAkD 7 OF 

YOUR 1ST CARD KING OF 
YOUR 2ND CARD KING OF 
PLAY ? 3 

PLAY FOR HAND 1 

YOUR CARD IS 8 OF 

PLAY FOR HAND I 

YOUR 1ST CARD FOR HAND 
PLAY FOR HAND 2 

YOUR CARD IS KING OF 

PLAY FOR HAND 2 

PLAY FOR HAND 2 

YOUR CARD IS ACE OF 

PLAY FOR HAND 2 

YOU DRAW THE 8 OF 

YOUR 1ST CARD FOR HAND 
PLAY FOR HAND 3 

YOUR CARD IS 10 OF 

PLAY FOR HAND 3 

MY HOLE CARD KING OF 

MY TOTAL IS 17 
YOU WON HAND 1 

YOU WON HAND 2 

YOU WON HAND 3 

YOU’RE AHEAD $ 5000 


SPADES 

CLUBS 

DIAMONDS 

? 1 

DIAMONDS 
? 0 

2 WAS KING OF DIAMONDS 

? 1 

HEARTS 
? 3 
? 1 

HEARTS 

?2 

SPADES 

3 WAS KING OF HEARTS 

? 1 

HEARTS 

?0 

SPADES 


BET PLEASE ?0 
THANKS FOR PLAYING 
HOPE YOU ENJOYED YOURSELF 
HERE’S YOUR FINAL STANDING! 
YOU’RE AHEAD $ 5000 


3820 HALT 


<><> BLACKJACK <><> VARIABLE AND ROUTINE LIST 
<><> VARIABLES <><> 


A 

B 

C 

D<208) 

E 

F 

G 

H(16) 

I THRU N 
OC 1 6) 

P( 1 6, 1 1 ) 
0 ( 11 ) 

R 

S( 16) 

T 

U 

V 


X( 1 6> 

Y 

Z 


POINTER TO THE UNUSED DECK OF CARDS 
POINTER TO THE BOTTOM OF THE DECK FOR SHUFFLING 
A RANDOM SUBSCRIPT BETWEEN "B” AND ”E” FOR SHUFFLING 
THE DECK(S) OF CARDS 

POINTER TO THE TOP OF THE DECK FOR SHUFFLING 
PLAY VARIABLE (0-STAND, 1-HIT, 2-DOUBLE, 3-SPLIT) 

THE NUMBER OF THE HAND CURRENTLY IN PLAY 
THE AMOUNT BET ON EACH HAND 
SUBSCRIPTS AND COUNTERS 

THE NUMBER OF ACES IN EACH OF THE PLAYERS HANDS 
THE PLAYERS HANDS. 16 HANDS BY 11 CARDS MAX 
THE DEALERS CARDS 

THE NUMBER OF HANDS THE PLAYER HAS 

THE NUMBER OF CARDS IN EACH OF THE PLAYERS HANDS 

THE NUMER OF CARDS IN THE DEALERS HAND 

THE AMOUNT OF THE ORIGINAL BET 

TOTAL AMOUNT WON OR LOST 

THE TOTAL OF THE DEALERS HAND 

THE TOTAL OF EACH OF THE PLAYERS HANDS 

THE NUMBER OF HANDS NOT LOST BY THE PLAYER 

THE NUMBER OF ACES IN THE DEALERS HAND 
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Note: 

Photo is of 
fully expanded 
system. 

BASIC EVK99 PROTO KIT 


( 1 ) 

( 1 ) 

( 1 ) 

( 1 ) 


10% x 12 PC Board 
6800 CPU 
6850 AC IA 
6820 PI A 


( 2 ) 
(4) 
( 1 ) 

$159.95 


^5 


CONSISTS OF: 

6830 ROM 
6810-1 RAM 
Operating Manual with 
instruction to expand to 
full system. 


ALSO AVAILABLE - AMI Tiny Basic .. . high level 
interpretive language derived from standard Darthmouth Basic 
6834 Eprom $175.00 Paper Tape $20.00 


WELL BYTE MY 
INTERFACE! 


It's about time . . . finally the same microcomputer kit that is used by 
the Home-Brew Computer Club in Silicon Valley, Ca. is available to you. 

★ AMI'S EVK 99 

(6800 based microcomputer proto kit.) 
Expanded EVK 99 Features 

Built-in EPROM Programmer ■ 2048 Bytes EPROM 
1024 Bytes RAM ■ 58 I/O Lines (parallel) 

2048 Bytes ROM ■ RS232C Interface (TTY) 

■ Provisions to operate for slow memory 

■ Three types of DMA operation (selectable) 

■ ROM subroutine library 

■ Single 5V supply except when 
using EPROM's or RS232 Interface 

■ Totally Buffered on MPU Lines 

■ TTY Operating System 

■ Restart Address Selection ■ Interval Timer 


Additional IC's are required to implement expanded system 

* PLUS NEW ADD-ONS TO EVK SYSTEM * 

^Univ. Kluge Board (5400 holes) . $98.00 ^6 Slot Mother Board.$29.95 

T16K Byte Static Ram Board . . $77.95 W Extender Board.$46.50 


★ S6800CPU .... 

24.95 

^fS6800 Hardware Manual 

15.00 

★91L02APC (500ns.) . . 

1.95 

★6834 1 Eprom . . . 

22.95 

8080A CPU .... 

24.95 

6502 CPU. 

29.95 

21L02B (350ns.) . . 

2.25 

6834 Eprom .... 

36.95 

9080A CPU .... 

28.95 

6503 CPU. 

29.95 

2102-1 (650ns.) . . . 

1.55 

8212 l/o Port . . . 

4.25 

S6860 Modem 

15.95 

6504 CPU. 

29.95 

2102 2 (500ns.) . . . 

1.75 

8216 Driver .... 

4.95 

S6820PIA ... 

11.00 

6505 CPU. 

29.95 

2111-1 (500ns.) . . . 

2.75 

8226 Driver .... 

5.95 

S6810-1 RAM . . . 

6.25 

AMD 9131 4K Static Ram . 

13.95 

9112 (256x4 Ram) . . 

2.95 

8224 Clock .... 

5.75 

S6850ACIA. . . . 

10.95 

AMD 9141 4K Static Ram . 

13.95 

9112(256x4 Ram) . . 

2.95 

8228 Controller . 

8.90 

S2350USRT. . . . 

12.95 

R032513 Char. Gen. . . 

10.95 

7489 64 Bit Ram 

1.95 

9551 l/o. 

19.95 

S1883 UART . . . 

. 5.95 

AM2901 Bipolar CPU . . 

24.95 

1702A Eprom 

9.95 

9555 l/o. 

19.95 

S6800 Prog Manual . 

15.00 

21L02-1 (500ns.) . . . 

1.89 

5204 Eprom .... 

23.50 

Gl CP 1600 16 bit CPU . 

74.95 





5101 1K Cmos Ram 

13.95 

AY51013A Uart. . . 

5.95 

4402 4K Static Ram 

$12.95 

4200 4K Static Ram 

$12.95 






• HOCKEY #TENNIS 


6 TV GAMES ON A CHIP • HANDBALL •PRACTICE 

ONLY PLACE AVAILABLE - IN STOCK GI'S AY3 8500-1 MOS/LSI Game Chip 
• Unit Qty. $29.95 • Qty. (5) $27.95 • Qty. (10) $26.95 

<KIT NO. 1 PC Board-Gamechip T^KIT NO. 2 PC Board-Gamechip "&KIT NO. 3 Super Pong-The ulti- 
Instructions and recommended RF Switches, Capacitors, Pots, Speaker, mate includes slimline chassis, RF 

Modulator Circuit $34.95 Crystal resistors, XFMR, Bridge and Modulator built-in, Battery Operated, 

Crystal Add $4 95 all P art s necessary for video out Channel select, Partially assembled, 

$59.95 Aesthetically Profound $99.95 


☆ 


8080A CHIP SET 


(32) 21L02-1 Ram (500ns.) 
(1) 8080A CPU 
(1) 8224 Clock 


☆< 


6800 CHIPSET 


(1) 8212 I/O Port 


$92.50 


(32) 21L02-1 Ram (500ns.) 

(1) 6800 CPU 
(1) 6820 PI A 

(1) 6800 Programming Manual 


$88.50 


NEW FROM NEC Microcomputer! FIRST TIME OFFERED 

k/tpD 372 Floppy Disc Controller Chip.$125.00 

•jupD 371 Mag. Tape Cassette Controller Chip. . .$99.95 

Application Notes (26 pages) . . . $6.95 


SPECIAL FACTORY DIRECT OFFER 

k Buy (100) 2102-1 Your Price $1.49 
T Buy (100) 21L02-1 Your Price $1.76 
Touch Tone Multitel Kit $56.00 
k Inc. GI9100, 9200, 9400, 9500 
T PCB and instructions . ■ . 


SEND FOR OUR NEW CATALOGUE . . . it contains all popular 
part types at competitive pricing. We are not a surplus dealer and you 
appreciate our service when you get to know us. 

TERMS: 

All shipments first class or UPS in U.S. or Add 4% for shipping and handling. Minimum order $10.00. California Residents add 6% tax. 

ADVANCED MICRO COMPUTER PRODUCTS □ P.O.BOX 17329 □ IRVINE, CA 92713 □ (714) 968-3655 


Function Generator Kit . $17.50 

Inc. Function Generator Chip, 

PCB and instructions . . . 
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SOFTWARE SECTION 


SOFTWARE GAMES 


«><> ROUTINES <><> 

0780 - TEST FOR PLAYER HIT 

1030 - TEST FOR END OF THIS HAND 

1130 - PLAYER STAND ROUTINE 

1230 - DOUBLE DOWN ROUTINE 

1500 - PAIR SPLITTING ROUTINE 

1600 - ACE SPLITTING 1 CARD LIMIT ROUTINE 

1840 - BUILD 1 TO 4 DECKS OF CARDS 

1920 - SHUFFLE THE CARDS FROM "B" TO "E" 

2030 - INITIAL HAND DEAL OUT ROUTINE 

2260 - COMPUTE VALUE OF THE DEALERS HAND 

2370 - COMPUTE THE VALUE OF A CARD 

2470 - PRINT A CARD 

2810 - COMPUTE THE VALUE OF THE PLAYERS HAND 

2920 - SAVE THE CARDS ALREAD DEALT AND RESHUFFLE 

3060 - THE DEALERS LOGIC ROUTINE 

3540 - THE PLAYERS WON/LOST STATUS REPORTING ROUTINE 

3650 - THE INSURANCE ROUTINE 

3780 - END OF GAME MESSAGES 

3840 - PLAYING INSTRUCTIONS 


SOURCE LISTING OF oo BLACKJACK <><> BY ED KEITH 

0100 DIM D(208),H(16),O(16>,P(I6,11 ) , Q ( 11),S(I6>,X(I6) 

0 1 10 PRINT 

0120 PRINT "WELCOME TO THE KEITH CASINO" 

0130 PRINT "WE PLAY VEGAS STYLE BLACKJACK!" 

0140 PRINT 

0150 PRINT "INSTRUCTIONS (0-NO, l-YES)"! 

0160 INPUT M 
0170 IF M<>1 GOTO 190 
0180 GOSUB 3840 
0190 LET R=16 

0200 PRINT "HOW MANY DECKS <1-4)"J 

0210 INPUT N 

0220 IF N>0 GOTO 250 

0230 PRINT "1 TO 4 DECKS ONLY. REENTER"! 

0240 GOTO 210 
0250 IF N»4 GOTO 230 
0260 LET E=N*52 
0270 GOSUB 1840 
0280 LET B=1 
0290 GOSUB 1920 
0300 LET A=1 
0310 PRINT 
0320 LET G=1 

0330 PRINT "BET PLEASE"! 

0340 INPUT U 

0350 IF U»0 GOTO 400 

0360 IF U=0 GOTO 3780 

0370 LET B =1 

0380 GOSUB 1920 

0390 GOTO 330 

0400 IF U<= 500 GOTO 430 

0410 PRINT "SORRY, THE HOUSE LIMIT IS S500!" 

0420 GOTO 330 
0430 GOSUB 2030 
0440 LET H<1>»U 
0450 LET N=Q<2> 

0460 PRINT "MY UP CARD"! 

0470 GOSUB 2470 
0480 LET N=P(R,1) 

0490 PRINT "YOUR 1ST CARD"! 

0500 GOSUB 2470 
0510 LET N*P(R,2) 

0520 PRINT "YOUR 2ND CARD"! 

0530 GOSUB 2470 

0540 GOSUB 2810 

0550 IF M<>11 GOTO 570 

0560 GOSUB 3650 

0570 IF W<>21 GOTO 660 

0580 PRINT "I HAVE BLACKJACK, "! 

0590 IF X(1)<»21 GOTO 630 
0600 PRINT "SO DO YOU, WE PUSH" 

0610 GOSUB 3550 

0620 GOTO 310 

0630 PRINT "YOU LOSE" 

0640 LET V=V-U 

0650 GOTO 610 

0660 IF X(1)<>21 GOTO 700 

0670 PRINT "YOU HAVE BLACKJACK, YOU WIN!" 

0680 LET V=V*3*U/2 
0690 GOTO 610 
0700 PRINT "PLAY "! 

0710 IF R*1 GOTO 730 

0720 PRINT "FOR HAND "!G!" "! 

0730 INPUT F 

0740 IF F> - 1 GOTO 770 

0750 PRINT ''ONLY 0-4 IS VALID, REENTER" 

0760 GOTO 730 

0770 IF F»3 GOTO 750 

0780 IF F<>1 GOTO 1 I 10 

0790 REM - PLAYER HIT ROUTINE ***************************** 
0800 IF A<=E GOTO 820 
0810 GOSUB 2920 
0820 LET M=S(G) 

0830 LET M=M+1 
0840 LET S(G)=M 
0850 LET N=D(A) 

0860 LET PCG,M)=N 

0870 PRINT "YOUR CARD IS"! 

0880 GOSUB 2470 
0890 GOSUB 2370 


0900 LET A=A+1 
0910 IF N<>11 GOTO 930 
0920 LET 0(G)=0(G>*1 
0930 LET X(G)=X(G)+N 
0940 IF X < G > <22 GOTO 700 
0950 IF 0(G)=0 GOTO 990 
0960 LET 0<G)rO<G)-l 
0970 LET X(G)=XCG>-10 
0980 GOTO 940 

0990 PRINT "YOU BUSTED WITH "!X<G> 

1000 LET X(G)=0 
1010 LET Y = Y- I 

1020 KFM - CHECK FOR FND OF PLAY ******************** 

1030 IF G<R GOTO 1060 

1040 GOSUB 3060 

1050 GOTO 310 

1060 LET G=G-*-l 

1070 LET N = P C G,1> 

1080 PRINT "YOUR 1ST CARD FOR HAND "iG!" WAS"! 

1090 GOSUB 2470 

1 100 GOTO 700 

1110 IF F<>0 GOTO 1180 

1120 REM - PLAYER STAND ROUTINE ********************* 

1130 IF X < G)<22 GOTO 1030 

1140 IF 0 C G)=0 GOTO 990 

1150 LET X(G)=X(G>-10 

1160 LET 0CG)=0(G)-1 

1170 LET G=G+1 

1180 IF F<>2 GOTO 1400 

1190 IF SCG)=2 GOTO 1230 

1200 PRINT "DOUBLE ON 1ST 2 CARDS ONLY" 

1210 GOTO 700 

1220 REM - DOUBLE DOWN ROUTINE ********************** 

1230 IF A<=E GOTO 1250 

1240 GOSUB 2920 

1250 LET H(G)=2*U 

1260 LET N = D < A) 

1270 LET P CG,3 > =N 

1280 LET A = A*1 

1290 PRINT "YOU DRAW THE"! 

1300 GOSUB 2470 
1310 GOSUB 2370 
1 320 IF No I 1 GOTO 1 340 
1330 LET 0(G)=0CG)+l 
1340 LET X(G)=X(G)+N 
1350 IF X(G)<22 GOTO 1030 
1360 IF 0(G)=0 GOTO 990 
1370 LET 0CG)=0(G)-1 
1380 LET X<G)=X(G)-10 
1390 GOTO 1350 
1400 LET N=P(G,1) 

1410 LET Y=Y+1 
1420 GOSUB 2370 
1430 LET M=N 
1440 LET N=P(G,2) 

1450 GOSUB 2370 
1460 IF M=N GOTO 1500 

1470 PRINT "YOU MAY ONLY SPLIT PAIRS" 

1480 GOTO 700 

1490 REM - PAIR SPLIT ROUTINE *********************** 
1500 LET R = R+ 1 
1510 LET Y = Y* 1 
I 520 LET PCR,1>*P(G,2> 

1530 LET S<G> = 1 
1540 LET SCR)s1 
1550 LET X(G)=X(G)/2 
1560 LET X(R)=X(G) 

1570 LET H(R)=U 
1580 IF N<>11 GOTO 700 

1590 REM - ACES WERE SPLIT - 1 CARD ON EACH ********* 
1600 IF A<=E GOTO 1620 
1610 GOSUB 2920 

1620 LET N=D(A) 

1630 LET P(G,2)=N 

1640 PRINT "1ST ACE GETS A"i 

1650 GOSUB 2470 

1660 GOSUB 2370 

1 670 I F No 1 1 GOTO 1 690 

1680 N=1 

1690 LET X(G)=X(G)+N 

1700 LET A = A*1 

1710 IF A< = E GOTO 1730 

1720 GOSUB 2920 

1730 LET NsD(A) 

1740 LET P(R,2)=N 

1750 PRINT "2ND ACE GETS A"! 

1760 GOSUB 2470 

1770 GOSUB 2370 

1780 IF Noll GOTO 1800 
1790 N=) 

1800 LET X(W)=X(R>*N 
1810 LET A = A*I 
1820 GOTO 1040 

1830 REM - BUILD 1 TO 4 DECKS OF CARDS ************** 

1840 FOR 1=1 TO N 

1850 LET J=(I-1)*52 

1860 FOR K=1 TO 52 

1870 LET D(K+J)sK 

1880 NEXT K 

1890 NEXT I 

1900 RETURN 

1910 REM - SHUFFLE THE CARDS ************************ 
1920 PRINT "SHUFFLING.. DRINKS ANYONE?" 

1930 FOR I=B TO E 
1940 LET C=RND(0)*E 
1950 IF C<B GOTO 1940 
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S. D. SALES CO. 


P. O. BOX 28810 E 
DALLAS, TEXAS 75228 


4K LOW POWER RAM BOARD KIT 
THE WHOLE WORKS 
$89.95 

Imsai and Altair 8080 plug in compatible. Uses low power static 
21L02—1 500 ns. RAM's, which are included. Fully buffered, 
drastically reduced power consumption, on board regulated, all 
sockets and parts included. Premium quality plated thru PC 
Board. 


Stick It! 

IN YOUR CLOCK! 
IN YOUR DVM, etc. 


HUGE SPECIAL PURCHASE! 
NOT FACTORY SECONDS 
AS SOLD BY OTHERS 



$ 3.95 

BUY 3 FOR $10.00 


4 JUMBO .50 INCH DIGITS 
ON ONE "STICK"! 

(with colons and AM/PM Indicator) 

BOWMAR 
4 DIGIT LED READOUT ARRAY 
The Bowmar Opto-Stick. The best readout bargain we 
have ever offered. Has four common cathode jumbo 
digits with all segments and cathodes brought out. 
Increased versatility since any of the digits may be used 
independently to fit your applications. Perfect for any 
clock chip, especially direct drive units like 50380 or 
7010. Also use in freq. counters, DVM's, etc. For 12 
or 24 hour format. 


MICROPROCESSORS AND THINGS 


8080A 

By AMD. Outperforms INTEL 

$24.00 

8008-1 

High Speed 8008 

6.95 

8212 

8224 

I/O PORT w COST 

Clock Generator ^ , \/ALL^ 

Dual Line RCVR \\\G^ V/A 

3.50 

4.95 

8820 

1.75 

8830 

Dual Line Driver 

1.75 

8838 

Quad Bus Transceiver 

2.00 

MC1488 

RS232 to TTL 

1.50 

MC1489 

TTL to RS232 

1.50 

2513 

Character Gen. 

10.00 

MM5204 

4K E Prom 

12.00 


TTL INTEGRATED CIRCUITS 


7400 — 19c 

7430 — 19c 

7476 — 35c 

74153 

— 

75c 

7402 — 19c 

7432 - 34c 

7480 —49c 

74154 

— 

1.00 

74L04 - 29c 

7437 — 39c 

7483- 95c 

74157 

— 

75c 

74S04 — 44c 

7438 — 39c 

7485 — 95c 

74161 

— 

95c 

7404 — 19c 

7440 — 19c 

7586 — 45c 

74164 

— 

1.10 

7406 - 29c 

7447 — 85c 

7490 — 65c 

74165 

— 

1.10 

7408 — 19c 

7448 — 85c 

7492 — 75c 

74174 

— 

95c 

7410 — 19c 

7451 — 19c 

7495 — 75c 

74181 

— 

2.50 

7411 — 29c 

7453 — 19c 

7496 - 89c 

74191 

— 

1.25 

7413 —50c 

7473 — 39c 

74121 — 38c 

74192 

— 

1.25 

7420 — 19c 

7474 — 35c 

74123 — 65c 

74193 

— 

1.00 


7575 — 35c 

74141 — 75c 

74195 

— 

69c 


$5.95 


60HZ CRYSTAL TIME BASE 
2/$10. FOR DIGITAL CLOCKS 
S.D. SALES EXCLUSIVE! 

KIT FEATURES: 

A. 60hz output with accuracy comparable to a digital watch 

B. Directly interfaces with all MOS Clock Chips 

C. Super low power consumption (1.5 Ma typ.) 

D. Uses latest MOS 17 stage divider 1C 

E. Eliminates forever the problem of AC line glitches 

F. Perfect for cars, boats, campers, or even for portable clocks 
at ham field days. 

G. Small size, can be used in existing enclosures. 

KIT INCLUDES CRYSTAL, DIVIDER 1C, PC BOARD 
PLUS ALL OTHER NECESSARY PARTS & SPECS. 


$ 16 , 

Kir 


9S 


JUMBO 

LED 
CAR 
CLO CK 


You requested it! Our first DC operated clock kit. Profession¬ 
ally engineered from scratch to be a DC operated clock. Not a 
makeshift kluge as sold by others. Features: Bowmar 4 digit 
.5 inch LED array, Mostek 50252 super clock chip, on board 
precision time base, 12 or 24 hour real time format, perfect 
for cars, boats, vans, etc. Kit contains PC Board and all other 
parts needed (except case). 50,000 satisfied clock kit custo¬ 
mers cannot be wrong! 

FOR ALARM OPTION ADD $1.50 
FOR XFMR FOR AC OPERATION ADD $1.50 


50 HZ CRYSTAL TIME BASE KIT - $6.95 

All the featues of our 60HZ kit but has 50HZ output. For use 
with clock chips like the 50252 that require 50HZ to give 24 
hour time format. 


UP YOUR COMPUTER! 

21 L02—1 1K LOW POWER 500 NS STATIC RAM 
TIME IS OF THE ESSENCE 

And so is power. Not only are our RAM's faster than a speeding 
bullet but they are now very low power. We are pleased to offer 
prime new 21 L02 — 1 low power and super fast RAM's. Allows 
you to STRETCH your power supply farther and at the same 
time keep the wait light off. 8 for $12.95 


1000 MFD FILTER 
CAPS 

Rated 35 WVDC. Up¬ 
right style with PC 
leads. Most popular val¬ 
ue for hobbyists. Com¬ 
pare at up to $1.19 
each from franchise 
type electronic parts 
stores. 

S.D. Special 
4 for $1.00 


SLIDE SWITCH 
ASSORTMENT 

Our best seller. Includes 
miniature and standard 
sizes, single and multi¬ 
position units. All new, 
first quality, name 
brand. Try one package 
and you’ll reorder 
more. SPECIAL 12/$1. 


RESISTOR 
ASSORTMENT 

1/4 W 5% and 10%. 

PC leads. A good mix 
of values. 200/$2. ^ 


)%. ^ 
nix X 


74S200 

256 Bit High Speed RAM 
Same as 82S16 
$3.95 


1 K PROM BACK IN STOCK! 

82S129. 256x4. Bipolar, 
50NS. 

FAST. WITH SPECS. 
$3.95 


FAIRCHILD BIG LED 
READOUTS 

A big .50 inch easy, to read 
character. Now available in 
either common anode or 
common cathode. Take your 
pick. Super low current drain, 
only 5MA per segment typical. 
FND—510 Common Anode 
FND—503 Common Cathode 
PRICE SLASHED! 59c each 


TERMS: 

Money Back Guarantee. No 
COD. Texas Residents add 5% 
tax. Add 5% of order for 
postage and handling. Orders 
under $10. add 75c. Foreign 
orders: US Funds ONLY! 


WESTERN DIGITAL UART 

No. TR1602B. 40 pin DIP 
This is a very powerful and 
popular part. 

NEW—$6.95 with data 
LIMITED QUANTITY 


C&K MINI TOGGLE SWITCH 

No. 7103 SUB MINI SPDT 
Center OFF. 

SPECIAL -99c 


MOTOROLA POWER 
DARLINGTON 

Back in Stock! 

Like MJ3001. NPN 80V. 10A. 
HFE 6000 TYP. TO—3 case. 
We include a free 723 C volt 
reg. with schematic for power 
supply. SPECIAL -$1.99 


SALE ON CUT LEAD 
SEMICONDUCTORS 

Leads were cut for PCB 
insertion. Still very useable. 
All new, unused. Some House 
no. 

1N914/1N4148 

100 /$ 2 . 

1N4002 1 Amp 100 PIV 
40/$1. 

1N4745A 16V 1W Zener 
20 /$ 1 - 

EN2222 NPN Transistor 
25/$l. 

2N3392 GE Pre-amp Xstr 
25/$ 1. 

C103Y SCR. 800MA 60V 
10 /$ 1 . 


CALL YOUR BANK 
AMERICARD OR MASTER 
CHARGE ORDER IN ON 
OUR CONTINENTAL 

UNITED STATES TOLL 
FREE WATTS: 

1 -800—527-3460 

Texas Residents Call Collect 

214/271-0022 


S.D. SALES CO. 

P. O. BOX 28810- E 
Dallas, Texas 75228 
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SOFTWARE SECTION 


SOFTWARE GAMES 


I960 LET L=D< I) 

1970 LET D(I)=D(C) 

1980 LET D(C)=L 
1990 NEXT I 
2000 LET A = B 
2010 RETURN 

2020 REM - DEAL THE CARDS *************************** 

2030 FOR 1=1 TO 11 
2040 LET Q<I>=0 
2050 FOR J*1 TO R 
2060 LET PCJ#I> =0 
2070 NEXT J 
2080 NEXT I 
2090 LET R=1 
2100 LET Y=1 

2110 IF A*4<=E GOTO 2140 
2120 LET B=1 
2130 GOSUB 1920 
2140 PRINT ••DEALING" 

2150 LET PCR,1> =D< A > 

2160 LET Q<1)=D(A+1 ) 

2170 LET P<K,2)=D<A+2> 

2180 LET Q <2)=D ( A*3) 

2190 LET A=A* 4 
2200 LET T=2 
2210 LET S<1)=2 
2220 GOSUB 2260 
2230 LET M=N 
2240 RETURN 

2250 REM - COMPUTE THE VALUE OF THE DEALERS HAND *** 

2260 LET Z=0 
2270 LET W=0 
2280 FOR 1=1 TO 2 
2290 LET N=Q(I) 

2300 GOSUB 2370 

2310 IF No 1 1 GOTO 2330 

2320 LET Z=Z+1 

2330 LET W = W+N 

2340 NEXT I 

2350 RETURN 

2360 REM - COMPUTE THE VALUE OF A CARD ************* 

2370 IF N<14 GOTO 2400 

2380 LET N = N-13 

2390 GOTO 2370 

2400 IF No 1 GOTO 2430 

2410 LET N= 1 1 

2420 RETURN 

2430 IF N<11 GOTO 2450 
2440 LET N=10 
2450 RETURN 

2460 RFM - PRINT A CARD **************************** 

2470 LET 1=0 

2480 IF N<14 GOTO 2520 

2490 LET N=N-13 

2500 LET 1=1*1 

2510 GOTO 2480 

2520 IF No 1 GOTO 2550 

2530 PRINT TABC17>;"ACE") 

2540 GOTO 2680 

2550 IF N»9 GOTO 2580 

2560 PRINT TAB(18)JNJ 

2570 GOTO 2680 

2580 IF N»10 GOTO 2610 

2590 PRINT TAB(17);N; 

2600 GOTO 2680 

2610 IF N>11 GOTO 2640 

2620 PRINT TAB C16)J"JACK”; 

2630 GOTO 2680 

2640 IF N>12 GOTO 2670 

2650 PRINT TAB(15)I"QUEEN"; 

2660 GOTO 2680 

2670 PRINT TAB<16);"KING"J 

2680 PRINT " OF ”1 

2690 IF I<>0 GOTO 2720 

2700 PRINT "SPADES" 

2710 RETURN 

2720 IF I<>1 GOTO 2750 
2730 PRINT "HEARTS" 

2740 RETURN 

2750 IF Io2 GOTO 2780 
2760 PRINT "DIAMONDS" 

2770 RETURN 

2780 PRINT "CLUBS" 

2790 RETURN 

2800 REM - COMPUTE VALUE OF PLAYERS HAND ******************** 

2810 LET 0(G)=0 

2820 LET X < G)=0 

2830 FOR 1=1 TO 2 

2840 LET N=P(G,I ) 

2850 GOSUB 2370 
2860 LET X(G)=X<G)*N 
2870 IF Noll GOTO 2890 
2880 LFT 0(G)=0(G)*1 
2890 NEXT I 
2900 RETURN 

2910 REM - SAVE THE CARDS THAT ARE ALREADY DEALT AND SHUFFLE 
2920 LFT K=T 
2930 FOR 1=1 TO R 
2940 LET K=K+S<I) 

2950 NFXT I 
2960 FOR 1=1 TO K 
2970 LET A=A-1 
2980 LET J=D(I) 

2990 LET DC I) = DCA) 

3000 LET D < A) = J 


3010 
3020 
3030 
3040 
30 50 
30 60 

30 70 
3080 
3090 
3100 

31 10 
3120 
3130 
3 140 
3150 
3160 
3170 
3175 
3180 
3185 
3190 
3200 
3210 
3220 
3230 
3240 
3250 
3260 
3270 
3280 
3290 
3300 
3310 
3320 
3330 
3340 
3350 
3360 
3370 
33R0 
3390 
3400 
34 10 
3420 
3430 
3440 
3450 
3460 
3470 
3480 
3490 
3500 
3510 
3520 
3530 
3540 
3550 
3560 
3570 
3580 
3590 
3600 
3610 
3 620 
3630 
3640 
3650 
3660 
3670 
3680 
3690 
3700 
37 10 
3720 
3730 
3740 
3750 
3760 
3770 
3780 
3790 
3800 
3810 
3820 
3830 
3840 
3850 
3860 
3870 
3880 
3890 
3900 
3920 
3930 
3940 
3950 
3960 
3970 
39R0 
3990 
4000 
4010 


NEXT I 
LET B=K+1 
GOSUB 1920 
RETURN 

REM - DEALERS LOGIC ************************************ 
LET N*QC1) 

PRINT "MY HOLE CARD" 

GOSUB 2470 
IF Y=0 GOTO 3330 
IF W<17 GOTO 3150 
IF W> 17 GOTO 3260 
IF Z=0 GOTO 3320 
LET W=W-10 
LET Z=Z-1 
IF A<=F GOTO 3170 
GOSUB 2920 
LFT N=D(A) 

LET T=T*1 

LET A = A* 1 

LET 0(T)= N 

PRINT "I DRAW THE"; 

GOSUB 2470 

GOSUB 2370 

IF N<>11 GOTO 3240 

LET Z = 2 ♦ 1 

LET W=W*N 

GOTO 3100 

IF W<22 GOTO 3320 

IF Z=0 GOTO 3310 

LET Z=Z-1 

LFT W*W-10 

GOTO 3100 

PRINT "I BUSTED 

PRINT "MY TOTAL IS "!W 

FOR 1=1 TO R 

PRINT "YOU 

IF X(I)<>0 GOTO 3390 

PRINT "LOST "; 

LET V=V-H(I) 

GOTO 3480 
IF W<22 GOTO 3430 
PRINT "WON 
LET V=V*H<I) 

GOTO 3480 

IF W<>X<I) GOTO 34 60 
PRINT "PUSHED ON 
GOTO 3480 

IF W<X(I) GOTO 3400 
GOTO 3360 
IF R<>! GOTO 3510 
PRINT "THE HAND" 

GOTO 3520 
PRINT "HAND ";I 
NEXT I 

REM - PRINT THE PLAYERS WON/LOST STANDING ************** 
PRINT 

PRINT "YOU’RE "; 

IF V<»0 GOTO 3590 
PRINT "EVEN" 

RETURN 

IF V>0 GOTO 3620 
PRINT "BEHIND S";V 
RETURN 

PRINT "AHEAD 5";V 
RETURN 

REM - INSURANCE ROUTINE ******************************** 
PRINT "INSURANCE (0-NO* 1-YES)"; 

INPUT M 

IF M=1 GOTO 3690 
RETURN 

PRINT "YOUR INSURANCE BET ”j 
IF W<>21 GOTO 3740 
PRINT "WINS" 

LET V= V+U 
RETURN 

PRINT "LOSES" 

LET V=V-U/2 
RETURN 

REM - END OF GAME WRAP UP ****************************** 
PRINT "THANKS FOR PLAYING" 

PRINT "HOPE YOU ENJOYED YOURSELF" 

PRINT "HERE’S YOUR FINAL STANOING!" 

GOSUB 3550 
END 

REM - INSTRUCTIONS ************************************* 
PRINT 

PRINT "THE DEALER STANDS ON 17 OR MORE*" 

PRINT ” BUT WILL HIT SOFT 17" 

PRINT "YOU MAY SPLIT ANY PAIR." 

PRINT "YOU MAY DOUBLE ON THE 1ST 2 CARDS" 

PRINT " AND GET ONLY I MORE CARD." 

PRINT 

PRINT "USE THESE CODES TO PLAY:" 

PRINT " 0 - STAND" 

PRINT " 1 - HIT" 

PRINT " 2 - DOUBLE DOWN" 

PRINT " 3 - SPLIT A PAIR" 

PRINT 

PRINT "A ZERO BET ENDS THE GAME" 

PRINT "A NEGATIVE BET FORCES A SHUFFLE” 

PRINT "GOOD LUCK - LET’S START" 

RETURN 
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MICROCOMPUTER 
SOFTWARE DEPOSITORY 
LISTING 


The following lists software available from MSD on a 
prepaid basis only. The total cost of each package is the 
sum of the basic price + California sales tax, if appli¬ 
cable, + postage and handling cost. Foreign sub¬ 
scribers please note the different mailing cost for post¬ 
age outside USA. Address all inquiries to 

Microcomputer Software Depository 
2361 E. Foothill Blvd. 

Pasadena, Calif., 91107 
or (213) 449-0616 


PTOD PAPER TAPE OBJECT DUMP 
PTBL PAPER TAPE BASIC LISTING 
CTAL CASSETTE TAPE ASSEMBLY LISTING 

CTSL CASSETTE TAPE SOURCE LISTING 

CTOL CASSETTE TAPE OBJECT LISTING 

CTOD CASSETTE TAPE OBJECT DUMP 
CTBC CASSETTE TAPE BASIC CODE 
CTBL CASSETTE TAPE BASIC LISTING 
HCAC XEROX HARD COPY OF ASSEMBLY CODE 
HCSC XEROX HARD COPY OF SOURCE CODE 
HCOC XEROX HARD COPY OF OBJECT CODE 
HCBC XEROX HARD COPY OF BASIC CODE 

HCAL XXEROX HARD COPY OF ASSEMBLY LISTING 
HCSL XEROX HARD COPY OF SOURCE LISTING 
HCOL XEROX HARD COPY OF OBJECT LISTING 
HCOD XEROX HARD COPY OF OBJECT DUMP 

HCBL XEROX HARD COPY OF BASIC LISTING 

TEXT XEROX HARD COPY OF PRINTED TEXT 

PTTL PAPER TAPE TEXT LISTING 

Cm CASSETTE TAPE TEXT LISTING 

MAN MANUAL 

SUFFIX C — HAND ASSEMBLED CODE 
SUFFIX L — COMPUTER FORMATED LISTING 
SUFFIX D — CODE DUMP IN OCTAL OR HEX 


NOTES 

* CALIF. SALES TAX REQUIRED 
FROM RESIDENTS OF CALIF. 

: USA POSTAGE + HANDLING OR 
THIRD CLASS USA POSTAGE + 
HANDLING OR SURFACE RATE 
FOREIGN POSTAGE @ 

THREE TIMES THIRD CLASS USA 
POSTAGE RATE (STANDARD) OR 
SURFACE RATE FOREIGN 
POSTAGE @ FIVE TIMES USA 
POSTAGE RATE (ALTERNATE) 

< NEW PROGRAM LISTING 
% VENDOR SOFTWARE PACKAGE — 
ALL OTHER PROGRAMS ARE 
PUBLIC DOMAIN SOFTWARE 
WITH THE ONLY RESTRICTION 
THAT THESE PROGRAMS ARE NOT 
TO BE SOLD IN ANY FORM AT 
ANY PRICE. 


CPU SYMBOLIC DESCRIPTIVE 
TYPE NAME NAME 


MSD * A K PKICF IN $ 

MEDIA E ♦ CAL IE. TAX<«) 

V ♦USA POSTAGE < S > 


MICROCOMPUTER SOFTWARE DEPOSITORY (MSD) PR06RAMS DATE NOV. 1976 


ASA2 APPLECD X5W2 APPLE COMPUTER 

DISASSEMBLER BY ALLEN BAUM l-TFXT I .SU 
f. STEPHEN UO^NIAK-INTFRFACE 1-HCAL INC. WITH TEXT 
AGE, SEPT. I97A* VOL. 1**119. 


PROGRAM MEDIA 

PTAC PAPER TAPE ASSEMBLY CODE 
PTSC PAPER TAPE SOURCE CODE 

PTOC PAPER TAPE OBJECT CODE 

PTBC PAPER TAPE BASIC CODE 

PTAL PAPER TAPE ASSEMBLY LISTING 

PTSL PAPER TAPE SOURCE LISTING 

PTOL PAPER TAPE OBJECT LISTING 


RBKH LPTIIHF LOAD HDHH PAPER TAPE IN 
INTEL HEX FORMAT BY HURT 
HASHliUlMF-INTFKFACF AGE. 
OCT. I97X, VOL.1**11. 


2-PTAL B I .BA+B.HX+H. 5(9 

2-TEXT I.BH+O.HX+M.SB 

2-HCAL INC. WITH TEXT 


BRANCH TO PAGE 128 


ZILOG 


Z-80 CPU CHIP 


IN STOCK! 


$75.00 


(MANUAL INCLUDED) 


The "last word" in 8 bit CPU's. You've read and heard about this fantastic chip with its tremendous 
power and versatility. 158 different instructions including all 78 of the 8080A. Superior software 
features include relative addressing, block data transfer and search, BCD digit rotate, etc. Superior 
hardware features include single phase TTL compatible clock, high clock frequency, no expensive 
support chips (like 8212, 8224) are required, on chip dynamic memory refresh circuitry. If you are 
thinking about building your own computer from scratch then this is the chip to use. 

LIMITED QUANTITY - FIRST COME FIRST SERVED 


Z-80 TECHNICAL MANUAL 

The whole story, inside and out, on the Zilog Z—80. Includes complete explanation of the Z—80's 
expanded instruction set. 


PS: If you are thinking about buying an I MSA I or ALTAI R compatible Z—80 CPU Board then 
WAIT! At least until next month when S. D. Sales will announce its next kit. It's worth 
waiting for! 



S.D. SALES CO. 


P. O. BOX 28810 E DALLAS, TEXAS 75228 


NOVEMBER 1976 


CIRCLE NO. 64 ON INQUIRY CARD 


INTERFACE AGE 125 






MICRO-MARKET 



RAINBOW ENTERPRISE 

“The Computer Store featuring Software Support” 
Customized Hardware — Software Packages 
Program Conversions & Original Programming 
Expert Consulting, Tutoring, & Research Services 
Authorized Distributor for 7 /At V* TP fit9 Microcomputer Systems 

10723 WHITE OAK AVENUE (213) 360-2171 Tues. thru Thurs. - 10 - 7 
GRANADA HILLS. CALIF. 91344 Fri. thru Sun. -10 - 5 



MICROCOMPUTER 
CONSULTING SERVICES 

Custom hardware and software 
development for Intel 8080, 8008, 
4040 and 4004. 

UM Associates, 6331 Glade Ave., 
Suite 318, Woodland Hills, CA 91364, 
(213)347-2696 


* PUBLICITY * 

Rvt/ Wot by 1st 

PtO Audb 


Over 150 mailing list names of publications, computer 
clubs and stores interested in computer hobbyist 
products. Pressure sensitive labels ready for direct 
mailing of your press release or descriptive literature. 
First order including set of mailing labels and “How to 
Write and Mail an Effective Publicity Release” is $80.; 
repeat orders on continually updated list are $50. 
Clubs/stores/media: send postcard with address so 
you are listed to get new product information from 
manufacturers. 

Allow 14 days for delivery; California residents add 6 
sales tax. Send check or money order to: 

MARKETING CONCEPTS CO. 

Box 1427, Orange. CA 92668 


SEX 


Now what self-respecting company 
resorts to a cheap trick like this to 
get your attention. 

WE DO 

And it works, doesn’t it? So does 
our new 16K STATIC RAM memory 
board. It is fully assembled and 
tested and plugs into your SWTPC 
6800 microcomputer—allowing you 
to expand your system to 48K. The 
PRICE?? That’s the sexy part. It’s 
so BARE we can only reveal it 
through the mail. (Sent in plain 
brown wrapper so as not to offend 
a non-computer oriented spouse.) 

Name- 

Street- 

City- 

State & Zip- 


/ COMPUTER HOBBYISTS! 

Nationwide Classified 
Advertising Newsletter 
Buy & Sell Hardware & Software 
new/used/unique/low-cost 
$3.75 for 18 issues. 

Free sample issue on request. 
ON_LINE Newsletter 
24695 Sant8 Cruz Hwy, Los Gatos, Ca. 95030 


TELETYPES $800 

Model 33 ASR • Newly refurbished 
RS232 • lull/half duplex 
30 day warranty 

THE MULL COMPANY 

920 Laurel Avenue 
Menlo Park, CA 94025 
(415) 327-7509 


SMOKE SIGNAL BROADCASTING 

P.O. Box 2017 
Hollywood, California 90028 


ATLANTA COMPUTER MART 

IMSAI Dealer 

Kits • Accessories • Supplies • Books 

Atlanta Computer Mart 
5091-B Buford Hwy, Atlanta, GA 30340 



A.D.M. 

Communications, Inc. 
Teletype & Communications 
Equipment 

Buy—Sell—Recondition 
1322 Industrial Ave. 
Escondido, CA 92025 
(714)747-0374 Telex. 695097 


MICRO-MARKET AD RATE: 

$25.00 per column inch. Max 4 
column inches per ad Submit ads 
to Micro-Market Ads—INTERFACE 
Magazine, P.O Box 1234, Cerritos, 
CA 90701. 


MICROCOMPUTER RENTALS 

Pro-Log-PROM Programmers 
Intel MDS Motorola EXORciser 
Short-1 erm Rates Available 

L.D. Bevan Company, Inc., 1562 Devonshire Ave. 

Westlake Village, CA 91361 
(213) 991-1704 (415) 592-6933 


End your video display problems 
quickly with a "PIXE- VER TER ' 

A transistorized modulated oscillator which instantly converts a TV 
receiver into a top notch video monitor. Connects directly to antenna 
terminals No wiring modifications required to the set Operates on 
channels 2-6 Power requirements 5-6 volts . 3 ma. Ideally suited tor 
computers, electronic games. TV cameras, video recorders, etc Size 
1.25" i 2 1". Kit model «PXV-2A $8 50 Older by phone or mail 

^ ^ - DIAL 402-987-3171 - 

ATV Rvsv j/x-iti 13-1 BROADWAY DAKOTA CITY, NEBR 68131 


Gl AY3-8500 TV Game Chip . 

■ with PC Board 

■ Videoout Kit . 

AMD 8080A Chip Set . . . 

Consists of ■ (1) AMD 8080A 

rvo A r»/-> "<32) 91L02APC 
91L02APC 


39.95 

42.95 

59.95 

79.95 

Send for 
Free 

Catalogue 

^ Advanced Microcomputer Products 

§1.95 P. O. Box 17329. Irvine. CA 92713 


Computer Mart of New York Inc. 
314 Fifth Ave. ★ New York, N.Y. 10001 

Microcomputers. Books, Components, Parts 
Authorized Dealer—Service— Friendly Advice 
Open 10-6 PM Mon-Sat STAN VEIT. 

10-9 30 PM Thurs Eve Storekeeper 

Telephone (212) 279-1048 


semes 33 TTY s 

FOR SALE OR RENT 


> is 

Ni--, - 


EXCLUSIVE VARDON STYLING 
REDUCES OPERATING NOISE 
50% OR MORE 


ASR uit Kim 

1136" 45 

ZZT 940 " 40 , 
KSR 

875 " 40 £ 
650 " 30 - 


OPTIONAL SPECIALS 


UoiC**” M I 





QET COMPLETE DETAILS WITH A DIRECT CALL: 
(214)252-7502 • TWX 910-860-5761 • TELEX 73-0022 

vordon & ossodotes. Inc. 


LONG ISLAND 

IMSAI Dealer 

COMPUTER MICROSYSTEMS 

Kits • Paris • Service • Books • Magazines 
1309 Northern Blvd., Manhasset, N.Y. 11030 

Telephone (516) 627-3640 
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FIFO FLEA^™ 
—^MARKET 


FIFO FLEA MARKET ADS 

★ PERSONALS FREE ★ 

Max. 10 lines per ad. Submit Ads to: 
FIFO Ads—INTERFACE AGE Maga¬ 
zine, P.O. Box 1234, Cerritos, CA 
90701. 


WANTED: One set P C Boards for MOD-8, 
and Monitor-8. Preferably unpopulated. 
Jerry Walker 761 Clayton, San Francisco, 
Ca. 94117. 

FOR SALE: Hewlett-Packard 170 B 
Oscilloscope. DC to 30 MHZ. Triggered 
sweep in 24 ranges. With dual trace vertical 
plug-in and new delayed sweep horizontal 
plug-in. $350. Equipment was manu¬ 
factured for the U.S. Government and is in 
good working condition. S. Schreiner, 8719 
E. Coronado Rd. Scottsdale, AZ 85257. 
MACHINE LANGUAGE “WUMPUS”: I have 
written a machine language version of “Wum- 
pus” by Greg Yob. It's a great game. The 
8080 program is under 3K and is self- 
contained—it requires no user PROM sub¬ 
routines, etc. Anyway, if anyone wants a list¬ 
ing just send your name and address and 
$5.00 to: Ron Santore, 1957 Huasna Dr., 
San Luis Obispo, CA 93401. 

WANTED Manual for electronics of Model 
9350-2 Communicating Typewriter, pur¬ 
chased through Herbach & Rademan. If any¬ 
one is in contact with Herbach & Rademan, 
Burroughs, Friden, or agency of the U.S. 
Dept, of Defense that has manual, HELP! 
Need info on how to make three of these 
units operate to their full capabilities. S. A. 
Cochran. Jr. P.O. Box 607, Tyler, Tex. 75701 

FOR SALE, MODEM, Singer Tele-Data Model 
883A, 0-300 baud. Computer side RS-232-B 
or CCITT V.24. Line side compatible to 
AT&T 103 Series, Fuli Duplex. 2-wire. Sync, 
or Async. Instruction Book, Cables. Like New. 
Herbert A. Lyon, 2520 Vernon Drive, Green¬ 
ville, Texas 75401. (214) 455-9225. 

MOS TECHNOLOGY KIM-1 software 
program including vowel game, binary to 
BCD routine, and a chaining routine which 
permits tape load directly to CRT terminal or 
TTY and up to IK active program load at the 
same time. J. Baker 14N Village Green, Budd 
Lake, N.J. 07828. Send $4.95 
POWER SUPPLIES, Large/small; W/wrap 
logic panels (180 + 1C soc’s) $15; 40 cond 
ribbon cable, 4 to 8 ft, $1/ft; W/wrap 
proto bds (edge con/IC soc’s, not Altair style); 
Other misc. Call Bob O'Brien (213) 320-5089. 
Torrance, or Al (213) 926-0942, Baldwin 
Park, EVENINGS. 

ALL MITS ALL work: 88-4MCD Assem¬ 
bled, running BASIC now. $1 90 each (I have 
3) ($175 less connector and rails). * * 88EC 
new $1 2 no wires. * *88EC with one conn, 
installed $25. **88EC with two conn, in¬ 
stalled $32. **88EC with four conn, in¬ 
stalled $42. * *88-IMCD $82 less conn, and 
rail. John R. DeHart, 3399 Buford Hwy., 
Atlanta, Ga. 30329, (404) 634-9812. 

WANTED: Manuals for Ampex TM9 Tape 
Transports and DE2N/291 Electronics. 
Part numbers of manuals are 3110433-10 
2nd 3110411-10. Will return within 10 
days. Walter Shipple, P.E., 81 2 S. State St., 
Ann Arbor, Mich. 48104. (313) 994-3594 


TELETYPES: KSR-35 ASCII $375 Ronald N. 
Orr, 1114 Harper Ave., Redondo Beach, 
CA 90278, 213/379-2513. 

WANTED: Anyone having any information or 
schematics of u Pac Logic Cards. I am willing 
to pay reasonable price for same. Send to 
John A. MacDonald, P.O. Box 5880, 
Baltimore, Md. 21208, (301) 484-6382. 

FOR SALE: T.l. TMS4060/lntel C2107 4K 
RAM 9.95, National MHoo12CG $23.40, 
MM 14o3AH $4.70, Intersil G115 $4.95. 
Richard Finkelstein, 3536 E. Camebridge 
Ave. #507, Phoenix, AZ 85008. 

WANTED: Very old computer, radio, and 
wireless artifacts, books, blueprints, reports, 
and charts for historical collection. Purchase 
or trade Have Marconi wireless linen vellums 
1912-1920 to trade. L. C. Silvern, Box 
49899, Los Angeles, CA 90049. 

FOR SALE: IMSAI 8080. Assembled and 
tested by professional E.E. 22 slot mother¬ 
board and all software rights. (RAM, etc. 
also available.) $850 or offer. (Reg. price 
$983 + handling and tax.) Also, one in 
box: $600. (Reg. price $651 + handling and 
tax.) Swap for CRT terminal or other goodies. 
Contact: Richard Lyon, 265 W. Portola Ave., 
Los Altos, Ca. 94022. (415) 941 -8159. 

FOR SALE: Two MITS 4k Dynamic Memory 
Boards. New — Assembled and used for 1 
month. $190 each, $375 for both. Bob Chase 
11911 Weddington, N. Hollywood, CA 
91607. (213) 763-3030 Eves. 

BREAKTHROUGH: PRAM! doesn’t forget on 
power down, 4kx12 bits, lus access, +5 & 
-I-12V. Make offer on these complete core 
memory systems by Ferroxcube, new. John 
L. Marshall, Box 242, Renton, WA 98055. 

FOR SALE: CMod80 — Includes CPU (with 
Prom monitor), 2K RAM, Parallel-Serial 10, 
$150 RPC-4000, $500. Call Sam Ulin (302) 
475-7355. 

FOR SALE: LSI-11 CPU board, 4K RAM and 
I/O Port (model KD 1 1 -F), Serial Interface 
(model DLV 11) and Backplane/card guide 
assembly (model H 9270). Full documenta¬ 
tion and test tapes. Still in original carton. 
Highest bid takes it. (Original price $1400.) 
Erich Koch, (213) 359-5649. 

WANTED: MICRO/MINI transportable in 
auto. Minimum: CRT or printer, CPU with 
16K available (8K with packed data might do) 
plus high level language or assembly lan¬ 
guage, power supply 120vAC, cassette 
memory, keyboard. Objective: A unit to give 
demonstrations in potential clients' offices. 
Bill Hitchins, (213) 697-1510. 

FOR SALE CHEAP: Motorola M6800 micro¬ 
computer system, with TTY & RS-232 inter¬ 
faces, Mikbug PROM, 256 bytes RAM, and 
power supply (can suppor Tiny BASIC), 
$200. Also, Heath IM-28 VTYM $40, Heath 
IP-17 HVPS $75, SWTPC UD-1 mainframe 
$45. Trades on all items also considered. 
Contact Jim Webb, 23618 Oakrest Lane, 
Harbor City, Ca. 90710. (213) 325-4684. 


DESIGNER REQUESTS ASSISTANCE: Have 
developed an inexpensive professional type 
wire wrap tool that in addition to wrapping 
left- and right-handed, regular and modified 
connections, it unwraps them, too. ONE END 
does it all. Want to manufacture tool if enough 
interested buyers for a tool costing around 
$2.50. Contact David L. Holmes, 15841 
Redlands St., Westminster, CA 92683 (714) 
897-7195. 

WANTED: Manuals for RCA Flexiterm Data 
Display terminal, model FDD-1, s/n 1043 
(Sperry Rand 752 Video Data Terminal). 
Need Maintainance Manual #70-01-752-U 
and Symbolic Logic Package Manual 
#g2149850-U and revisions. Contact: D. 
Penunuri, 2130 W. Crescent Ave., #2149, 
Anaheim, CA 92801, (714) 632-0663. 

WANTED: 6800 BASIC SOURCE listing or 
paper tape. I need source to make mods for 
funny machine I have. Will pay reasonable 
price for your effort. W. Bringier, 350 The 
Village #116, Redondo Beach, CA 90277. 
(213)374-5170. 

MICROSWITCH KEY BOARD: 40+4+space 
bar, keys. Special code, circuit board can be 
removed for recoding. Specify with or without 
circuit board either way. $14 postage paid. 
Sent UPS. Monte Zink, 4987 Mt. Hay Dr., 
San Diego, CA 92117, (714) 278-7328. 

FOR SALE OR TRADE: Computer Access 
Systems (MFE) model 250 digital cassette 
drives 10-40 ips, 800 bpi, new. Ferroxcube 
(FX Systems) model FI-3C-4K12-22, core 
memory systems, 4K words by 12 bits, 1 
microsecond access, new. John L. Marshall, 
box 242, Renton, WA 98055. (206) 

226-7775. 

FOR SALE OR TRADE: MFE model 250 
digital cassette drives, 10 ips, 800bpi, 
w/case, new. Offer. John L. Marshall, Box 
242, Renton, WA 98055, (206) 226-7775. 

FOR SALE: Univac Type 0769 Incremental 
Printer—Basic mechanism—needs control¬ 
ler. Specs: 30 cps, up to 132 columns (adj), 
64 char set, tractor feed—$350. Friden 
paper tape punch $70, Friden reader $40, 
Electrohome CRT 10 MHZ $199. Don 
Hadden, 1533 26th St., Santa Monica, Ca. 
90404, (213)828-9595. 

FOR SALE. Two MITS 4K Dynamic Memory 
Boards. New Assembled and Tested. $195 
each. Stephen Schneider, 1419 35th St., 
Brooklyn, N.Y. 11218. (212) 435-4634. 
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Information 

Number ADVERTISING INDEX Page 

MANUFACTURERS 

7 Apple Computer. 10,11 

15 Associated Electronics . 23 

12 Axiom. 21 

20 Comptek . 29 

4,19 Continental Specialties . 6,27 

5 Cromemco . 7 

2 Digital Group. 3 

18 Dutronics. 26 

8 E& L Instruments . 15 

48 Electronic Control Tech. 89 

Hal Communications. 51 

14 HeathkitCo. 23 

10 iCOM. 19 

IMSAI. 45, 46, 47, CHI 

6 Intelligent Systems. 8,9 

27 Matrix Publishers. 51 

33 M & R Enterprises . 61 

28 Microterm . 53 

35 Miniterm. 65 

16, 30 MITS . 57, 24, 25 

47 MPI. 89 

21 National Multiplex. 30 

23 North Star Computers . 37 

25 Ohio Scientific Instr. 41 

32 Parasitic Engineering. 59 

13 Persci. 22 

22 Polymorphic Systems . 34, 35 

9 Processor Technology. 16,17 

34 SOROC. 63 

1 Southwest Tech. Prod. Cll 

65 Sphere Corp. CIV 

11 Tarbell Electronics. 20 

24 TDL . 38,39 


Information 

Inquiry 

Number 


ADVERTISING INDEX 


Page 


29 Vector Electronics . 55 

31 Vector Graphics. 59 

26 Veras. 49 

3 Wavemate. 5 

COMPUTER STORES 

40 Byte Shop Inc. 75 

55 Byte Shop Inc.—Westminster. 82 

38 Byte Shop Inc.—Pasadena. 71 

56 Bits & Bytes—Fullerton . 98 

50 Bits & Bytes—Phoenix. 90 

45 Computer Components. 85 

37 Computer Mart—CA . 69 

57 Computer Mart—NY . 98 

53 Computer Ent. 96 

39 Computer Syst. Unlim . 73 

43 Computer Store—CA. 81 

54 Data Center. 96 

44 Marsh Data Syst. 83 

41 Peoples Computer Shop. 77 

59 Sunnysound.115 

36 Sunshine Computers. 67 

42 Synchro-Sound . 78, 79 

SURPLUS DEALERS 

62 Advanced Micro Comp. 121 

60 Atwood Enterprises . 115 

52 Babylon Elect. 91 

61 Digikey. 119 

51 Mikra-D. 90 

46 Quest. 87 

58 Rondure . 113 

63, 64 SD Sales. 123, 125 


VECTORED FROM PAGE 125 


8088 

RFWOA 

88KM BINARY FILES WITH 
OPTIONAL AUTOSTART BY 

WILLIAM M. JORDAN-INTERFACE 
ARE, OCT. 1976, VOL.>,*!!• 

3-PTAL 8 

3-PTOD 

3-TEXT 

3-HCAL 

1 •88*8.86+8. 58 
INC. WITH PTAL 

1.00+0.06+0.50 
INC. WITH TEXT 

6888 

MINORS 

MIN OPEKATINR SYSTEM HY FO 
KEITH * DENNIS HFSCOX- 
INTEKFACF ARF, OCT. 1976, 

'4)L. 1 , #1 1 . 

4-PTAL 8 

4-PTOD 

4-TEXT 

4-HCAL 

1.00+0.06+0. 50 
INC. ■•'ITH PTAL 

1.00+0.06+0. 50 
INC. WITH TEXT 


6502 KFPK 

REVISED FLOATING POINT 

14-PTOD 1 

1 2.00+0. 12 + 0. 60 


ROUTINES FOR 6502* BY 

ROY RANKIN l STEVE 

14-PTAL 

6.M0+8.36*1.00 


WOZNIAK - INTERFACE AGE, 

14-TEXT 

1.00+0.06+8.50 


NOV. 1976, VOL.1,412. 

NOTE * - ORIGINAL MATH 
PACKAGE FIRST APPEARED IN 
DR. DOBB'S JOURNAL, AUG. 
1976, VOL.1,07. 

14-HCAL 

INC. WITH TEXT 


80 80 DHHDP DK. BEATTIE'S HAS1C DIET 
PLANNING HY DK. BEATTIE- 
INTEREACE ARE * OCT. 1976i 
VOL.1,411. 


5-TEXT 0 1 .00+0.06+0. 50 

5-HCSL INC. WITH TEXT 

5-PTSL 2.00+0. 12*0. 75 


6800 EZMERPS ECHO I* ZFRO MEMORY, ECHO 

KEVEKSF * PRINT SUBROUTINES 
BY HOWARD 0EKENBON- 
1NTEKFACE ARE* OCT. 1976, 
VOL. I,# I I . 


6-PTAL O I.00+0.06+0.SO 

6-TEXT I .00+0.06+0. 5(1 

6-HCAL INC. WITH TEXT 


8080 FSH-I 


ESP-I SOFTWARE PACKAGE HY 
MICHAEL SHKAYFK-INTERFACE 
ARE, OCT. 1976, VOL.I,*11. 


7-PTODL % O 29.50*1.77*1.a 
7-MAN INC. WITH PTOL 

7-PTTL INC. WITH PTOL 

7-PTTL 1.00*0.06+0.60 

7-TFXT INC. WITH PTTL 


8080 PTSP-1 PROCESSOR TECHNOLORY 

SOFTWARE PACKARE NO. I 
SUMMARY HY R. A. STEVENS- 
INTERFACE AGE, OCT. 1976, 
VOL.1,4|1. 


8-PTTL X 0 I .00+0.06+0.60 
8-TEXT INC. WITH PTTL 


6800 

HISPOMUP 

HIGH SPEED DOUBLE PkECISON 
MULTIPLICATION SUBKOUTINE- 

I5-PTAL 0 

1.00+0.06+0.50 



HISPDMIIP BY PERMISSION AND 
COURTESY OF MOTOROLA’S 

15-TEXT 

1.00+0.06+0.50 



M6800 USFR GROUP LIBrARY- 
INTEKFACE AGE, NOV. 1976, 
VOL. 1,4 12. 

15-HCAL 

INC. WITH TEXT 

6800 

DI V1 6 

REENTRANT 16 BIT DIVIDE 

16-PTAL 1 

1.00+0.06+0.50 



SUBROUTINE - DIV16 BY 
PERMISSION AND COURTESY 

16-TEXT 

1.00+8.06+0.50 



OF MOTOROLA'S M6800 USER 
group library- interface 

AGE, NOV. 1976, VOL.1,412. 

16-HCAL 

INC. WITH TEXT 

6800 

KENTMUP 

REENTRANT DOUBLE PRECISION 
MULTIPLICATION SUBKOUTINE- 

17-PTAL 0 

1.00+0.06+0. 50 



RENTMUP HY PERMISSION AND 

17-TEXT 

1.00+0.06+0. 50 



COURTESY OF MOTOROLA'S 

M6800 USER GROUP LIBRArY- 
INTEREACE AGE, NOV. 1976, 
VOL.1,412. 

17-HCAL 

INC. WITH TEXT 


8880 

ERAMMT 

EXHAUSTIVE 8083 RAM MEMORY 
TEST PROGRAM BY T.E.TRAVIS 

9-PTAL 

0 

1.00+0.06+0.50 



-INTERFACE AGE, NOV. 1976, 

9-PTOD 


INC. WITH PTAL 



VOL.1,412. 

9-TEXT 


I .00+8.06+0.50 




9-HCAL 


INC. WITH TEXT 




9-HCOD 


INC. WITH TFXT 

6800 

MEMDKP- 1 

SWTPC 6800 MEMORY DUMP 
PROGRAM MEMDMP-l BY GARY 

10-PTAL 

0 

1.00+0.8 6+0. 50 



KAY-INTEKFACE AGF, NOV. 

10-TEXT 


1 .00*0.m6+8. SO 



1976, VOL.1,412. 

I8-HCAL 


INC. WITH TFXT 

6800 

ROB IT-1 

SWTPC 6800 ROTATING HIT 

RAM MEMORY DIAGNOSTIC 

1 I-PTAL 

0 

1.00+0.86+0.50 



PROGRAM ROHIT-I BY GARY 

1 I-TEXT 


1.00 + 0.06+0. 50 



KAY-INTERFACE AGE, NOV. 

I l-MCAL 


INC. WITH TEXT 



1976, VOL.1,412. 




6800 

MEMCON-1 

SWTPC 6800 SHORT MEMORY 

12-PTAL 

0 

1.00 + 0.06+0.50 



ADDRESS CONVERGENCE 

PROGRAM MEMCON-1 BY GARY 

12-TEXT 


1.00+0.06+0.50 



KAY-INTERFACE AGF, NOV. 

12-HCrtL 


INC. WITH TEXT 



1976, VOL.1,412. 




6800 

BJ18 

BLACKJACK IN BASIC r 

PROGRAM BY ED KEITH A 

13-PTBL 

0 

5.00+0.30+0.75 



DENNIS HESCOX. THE RJIB 

I3-PTOD 


6.00+0.3 6+;). 7s 



PAPER TAPE 03JECT CODE 

13-TEXT 


1.00 + 0.06+0.50 



ALSO INCLUDES ROBERT 

13-HCBL 


INC. WITH TEXT 



UITERWYK'S SWTPC 

13-HCOD 


INC. WITH TEXT 


MICKOBASIC 0PFRATIN6 
SYSTEM-INTERFACE AGF, 
NOV. 1976, VOL.1,*12. 


8088 

HOMEC 

COMPUTER OK CONTROLLER BY 
TERRY BENSON, INTEL - 
INTERFACE AGE, SEPT. 1976, 
VOL.1,410. 

18-PTAL 

1H-PTSL 

18-TFXT 

1R-HCAL 

0 

1.00 + 0.06+0. 50 

1.00+0.06+0. 50 
1.00+0.06+0.50 
INC. WITH TEXT 

8880 

LCST 

STARTKEK BY LYNN COCHRAN- 
INTERFACE, JUNE 1976, 

VOL.),*7. 

19-PTBL 

19-TFXT 

19-HCRL 

0 

2.00+0.12+0.75 

1.00 + 0.06 + 0.50 
INC. WITH TEXT 

8080 

WSPG 

WORD SEARCH PUZZLF 

GENFRATGR HY RICHARD S. 
FOELMAN - INTFKFACF, JULY 
1976, VOL.1,48. 

20-PTHL 

20-TF.XT 

20-HCRL 

0 

2.00+0.12+0.75 

1.00 + 0.06+0. 50 
INC. WITH TEXT 

8080 

PGBIORHY 

BIORHYTHM HY PAUL GREEN - 
INTERFACE AGF, AUG. 1976, 
VOL.1,49. 

21-PTBL 

21-TFXT 
21-HCBL 

0 

2.0H+0.12+0.75 
1.00+0.12+0.50 
INC. WITH TFXT 

8080 

wdbiorhy 

BIORHYTHMS IN PRACTICt HY 
WILLIAM L. DONHAN, M.D. - 
INTFKFACF AGF, AUG. 1976, 
VOL.1,49. 

22-PTBL 

22-TEXT 

22-HCHL 

0 

2.00+0.12+0.75 
1.00+0.06+0.50 
INC. WITH TFXT 

8080 

RFHJ 

BLACKJACK HY RICHARD S. 
EDELXAN - INTERFACE AGE, 

A'ig. 1976, VOL. 1,49. 

23-PTHL 

23-TEXT 

23-HCBL 

0 

2.00+0.12+0.75 

1.00 + 0.06+0.50 
INC. WITH TEXT 

K0H0 

BLUFF 

BLUFF HY PHIL FELDMAN A 

TOM HUGE - INTERFACE AGE, 
SEPT. 1976, VOL.1,410. 

24-PTHL 

24-TEXT 

24-HCBL 

0 

2.00+0.12+0.75 
1.00 + 0.06+0. 50 
INC. WITH TEXT 


128 INTERFACE AGE 


NOVEMBER 1976 


































































Iff you thought a rugged, 
professional yet affordable 
computer didn’t exist. 



think 

IMSAI 

8080 . 


Sure there are other commercial, 
high-quality computers that can 
perform like the 8080. But their 
prices are 5 times as high. There is 
a rugged, reliable, industrial com¬ 
puter, with high commercial-type 
performance. The IMSAI 8080. 
Fully assembled, it’s $931. 
Unassembled, it’s $599. And ours 
is available now. 

In our case, you can tell 
a computer by its cabinet. The 
IMSAI 8080 is made for commer¬ 
cial users. And it looks it. Inside 
and out! The cabinet is attractive, 
heavy-gauge aluminum. The 
heavy-duty lucite front panel has 
an extra 8 program controlled 
LED’s. It plugs directly into the 
Mother Board without a wire 
harness. And rugged commercial 
grade paddle switches that are 
backed up by reliable debouncing 
circuits. But higher aesthetics on 
the outside is only the beginning. 
The guts of the IMSAI 8080 is 
where its true beauty lies. 

The 8080 is optionally 
expandable to a substantial system 
with 22 card slots in a single 
printed circuit board. And the 
durable card cage is made of 
commercial-grade anodized 
aluminum. 

The IMSAI 8080 power 


supply produces a true 28 amp 
current, enough to power a full 
system. 

You can expand to a 
powerful system with 64K of 
memory, plus a floppy disk con¬ 
troller, with its own on-board 
8080-and a DOS. A floppy disk 
drive, an audio tape cassette input 
device, a printer, plus a video 
terminal and a teleprinter. These 
peripherals will function with an 
8-level priority interrupt system. 
IMSAI BASIC software is avail¬ 
able in 4K, that you can get in 
PROM. And a new $139 4K 
RAM board with software 



memory protect. For the ultimate 
in flexibility, you can design the 
system for low-cost multiprocessor, 
shared memory capability. 

Find out more about the 
computer you thought didn’t 
exist. Get a complete illustrated 
brochure describing the IMSAI 
8080, options, peripherals, soft¬ 
ware, prices and specifications. 
Send one dollar to cover handling. 

Call us for the name of the 
IMSAI dealer nearest you. 

Dealer inquiries invited. 



IMS Associates, Inc. DEPT. 1-11 

14860 Wicks Boulevard 
San Leandro, CA 94577 
(415) 483-2093 

























WHATa SWEET DEAL! 

Programmable Microprocessor 

Controller! 

$194f° 


The Sphere TPU/l micro computer on a card 
is designed for use in control environments; 
whether it be personal or business. TPU is an 
expandable CPU on a 4.4X4.9 inch edge con¬ 
nector board with the Motorola 6800 micro¬ 
processor, a 6820 parallel interface, 256 or 
512 bytes of EPROM, 2048 bits of static RAM 
and a crystal controlled clock driver. You can 
program the read only memory with special inst¬ 
ructions to meet your own needs or buy our prog¬ 


rammed ROM'S. The static memory is expandable 
to 32K and you can control teletype or other I/O. 

The TPU has a 72 pin edge connector with all 
the necessary signals to interface to almost any 
device. Use it to operate your sprinkling system, 
lights, heating/cooling system, security system 
or even control your electric train. The applica¬ 
tions are limitless. The TPU/l is completely 
assembled and tested; includes schematics and 
manual. FOR $194 ITS ONE SWEET DEAL! 


SPHERE 

CORPORATION 

D.pt. 104 P. O. Box 11.1 
Bountiful, Utah 84010 

(801) 292-8466 



Please send me_Sphere CRT Interface kits. 

Enclosed Check/Mastercharge/Bankamerlcard 

Amount $_ Card No. _ 

Name_ 

Address_ 

City_ State & Zip _ 

Limited offer, prices subject to change • Allow up to 30 days for delivery. 


CIRCLE NO. 65 ON INQUIRY CARD 



















